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Behavior of Stress Corrosion Cracking on 
Aluminum-Magnesium Alloy 5182 
Osami SE悶 andKazunao FURUMATA 
(論文受理日 平成10年8月31日)
Abstract 
Attempts have been made to clarify the cause of blowout destructions of score on aluminum 
alloy 5182EOE in a carbonated soft-drink solution at 38 :t 2~. Polarization measurements and 
metallurgical observation indicated that the blowout destruction is caused by pitting attacks 
of groove of the score. It is pointed out that the exposure of intermetallic compounds 
containing copper is detrimental to the pitting attacks of 5182 in carbonated soft-drink 
solution concentrated by vaporizing. 








































Table 1 Chemical composition of alloy (wt%) 
5182EOE 5182 
Si 0.1 < 0.20 
Fe 0.21 く 0.35
Cu 0.12 < 0.15 
品1n 0.43 0.20~0.50 
恥fg 4.5 4.0~5.0 
Cr 0.03 < 0.10 
Zn 0.12 < 0.25 
Ti 0.01 < 0.10 







は O.1 cm2、51'82では 40cm2としたり。
Fig.l Shape of EOE (Easy open end) 
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錦、鉄の Ecorrと C水の濃度の関係、を Fig.9に示
す。
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Fig.9 Relationship between corrosion potential and 
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fig.10 Relationship between cathodic polarization resistance 
and concj:ntration of carbonate soft drink solution 
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fp1tAl = (EcO - Epit ) I ipl: (S./S) hc …(1) 
ただし、 EGo:カソード部の自然腐食電位 (mV)， 
Epit :アノード部の孔食電位 (mV)，
i pi t * :孔食電位での電流密度 (μ AIcm2)， 
S. :アノード部の面積(cm2) ; 






孔食発生の傾向を見積もって見る。 5182の Epit ， 


















鉄の場合， Eco < Ep!tとなり、 fpi/1は負となる。
従って、鉄がカソードの場合では孔食は起らない










Table 2 The electrochemical figures derived from the 
cathodic polarization curves of pure copper 
specimen， pure iron specimen and the anodic 
polarization curves for 5182 specimen in 
a carbonate 50ft drink solution 
Cu 
concentration /% 50 100 200 
E，o/mV 105.7 98.7 81.9 
E!i/mV -364.7 -441.7 -461.0 
Ih_O_-_~oul_ßlY 470.4 535.4 543.9 
iDit' /μA'cm2 5.0 3.5 0.54 
h， /kQ・cm2 4.7 1.6 1.3 
foi/I (S';S，) 20.2 95.6 773.4 
20.2 95.6 773.4 
fpitAI  (SaI Sc) (Sa/Sc) (Sa/ Sc) 
Fe 
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A Proposal for 3・DPattern Primitive Input CAD Interface 
on the Basis of Spatial Gesture Identification 
Sato SAGA and Naofumi YASUFUKU 
(論文受理日 平成10年8月31日)
Abstract 
This paper proposes a conceptual design of a new intuiもiveCAD interface for three-dimensional 
pattern primitive input on the basis of a spatial gesture identification. Then， a出ree-dimensional
version of freehand drawing identification technique named FSCI~3D ， the core technology of the 
proposed interface， isderived剖乱.nextension ofもhetwかdimensionalversion of the technique thaもwe
have previously proposed. Finally， FSCI-3D is actualized in an immersive virtual reali句environment
to demonstrate its basic operation. 






















































2. 空間錨画による 3次元図形プリミティブ入力 CADイ
ンタフェースの提案


















として代表的なものだけでも， r立方体J， r直方体J， r球J， 
















































































分j， f円J， r円弧J， r楕円j， f楕円弧Jという高々5種類の
空間平面曲線の組み合わせで表現されることがわかる.
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Each Fuzzy Spline Curve Segment ・Shape
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Identification by FSCI 
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一 α2d2ー (α+s)2C2 
と決定する.ただし， α，βは，点 1が線分fmを内分する
内分比'9，Cはpt聞の距離，dはα1m 聞の距離である.こ
のとき，bo = ao， b2ニムとし，また，b1を




b(t) _ B，5 (t)品。+ωBf(t)る1+ B~(t)る2
- . B8(t) +ωBf(t) + BHt) 
(for t E [0，1]) ・・・・・ (8) 
および
Bg(t)b2 + (一ω)B?(t)るl+B~(t)品目
- B8(t) + (一ω)B?(t)+ B~(t) 
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Magnetoresistance， Magnetism and Superconductivity 
for Thin Film and Fine Particle S仕uctures
Yuji UEDA， Mizushi MATSUDA， Susumu CHlKAZAWA， 
Akira SAKAI and Shoji lKEDA 
(論文受理日 平成10年8月31日)
Abstract 
The development of electronics owes to much to the study of material scien低 Themultilayered 
films and fine particJes with thickness and size controlled in nano order scale have attracted much 
attention. Co司Cumultilayers and granular heterogeneous metastable alloys are prepared by 
electrodeposition and Iiquid rapid quenching. BaTi03， PbTa03 and epitaxial Nb thin films are 
prepared by electron beam method. The magnetism， magnetoresistance effect and superconductivity 
depended on the structure have been investigated for multilayers. epitaxial films ， dielectric oxide films 
and nanogranular alloys produced by the various method. 
Keywords: Magnetoresistance， Magnetism， Superconductivity， Multilayer， Granular alloy， 
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1e 中2ふ39gωS04 ・7H20， 15・おgCuS04・5HzO， 76g 
Na3C6Hs07' 2g NaClであった.一方Co-Agでは1e中
16g COS04・7Hp，O.lg AgZS04' 76g Na)C6Hs07 •































CO~U5 in bath 
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・15 0188仁012合金の熱処理による臼粒径分布の変化図1415 10 -5 0 5 



































































Electron beam gun 
Pressure 
glass， Si(1∞) andPt 
BaTi03powder (98%) 
25kV60mA 
1 x 10-5 Torr 
Substrate temperature room temperature 
Film thickness 1μm 
Annealing temperat山 e 6∞-11∞。C




PbTi03 powder (99%) 
1O-20kV1S-ωmA 
Evaporation田urce
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Frequency Shiれ(cm・1)
図 17 BaTi03のラマンスベクトル
(a) BaTi03粉末，(b)作製直後，(c)熱処理後 (1仰 OC.
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Electrical Conductivity of Hexagonal Ru-B-M (M=Co， Mn， Cr) 
Makoto SASAKI， Kazuki SAITO and Jun NAGANO 
(論文受理日 平成10年8月31日)
Co・， Mn-， Cr-doped ruthenium borides (RuB， RuB1.1) were prepared by the solid 
reaction. Doped-metal content limited around 1.0 at % from the change as well in 
the latice p訂ameters.Their electrical conductivities were measured in the temperature 
range of 9.5・300K and resulted metallic charact~r. Consiaering the residual 
resistivities， solidified excess boron in the RuB1.1 may act回 impuritiesin∞mparison 
with RuB. Not only RuB but RuBl.l were evidently identical with the WC-type 
phase. Solidification sites of the Co， Mn and Cr were discussed by the X-ray diffraction 
intensity measurement. The electroconductive behavior of the Co・， Mn、Cトdoped
RuB1.1 and RuB was an exception to the rule of Linde， and it showed a tendency of 
relating to the atom space distance along with solidification. 
























































































































Table 1. WC・.A1B2-type structures of borides. 
Crystal a-axl8 (pm) C-axl8 (pm) I 8y8tem 
RuB" 285.2 285.5 
08B" 舗7.6 287.1 
VB. 2鈎.1 3儲 .0
2鈎.6 3儲 .4
I CrB， 2鈍 .9 306.0 
I AgB， 3∞1.0 324.0 
I MnB. s∞.9 303.9 
AJB. 3∞1.9 326.2 
TI8z 3但.8 322.8 
MoB. 3倒 .0 3舗 .0
釦2.6 312.0 
MgB. 3伺.4 352.2 
TaB. 3伺'.7 322.5 
3舗 .5 328.3 




AuB， 314.0 352.0 
HfB 314.1 347.0 
ScB， 314.6 351.7 
ZrB. 316.9 353.0 
PuB， 剖8.0 390.0 
LnB. 担4.6 370.4 
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Fig. 2. X-ray di並actionpa批 msofRuB姐 dRuBl.・
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Table 2. X-ray intensity of each planes in Ru-B system. 
Cry8ta' (001) 。∞) (101) 。10)(002) 。11) 。02)
RuB 市訓m∞ 1.00脱却 1.000∞ 1.0α)()() 1.0似泊。 1.0α)()() 
RuB 側":1.∞・出} 0.85370 1.00000 1.1185 1.5191 1.2227 1.49ω 
RuB (Co:1.∞at%) 0.8681渇 1.000∞ O.騎関7 0.95807 0.7目前 1.0455 
Rut;l (Cr:1.ω・t%.) 0.84857 1.00α調。 O.鈎7ω O.ω究施 。'.7N健 1.0887 
RuB,•, 0.e42唱3 1.00000 1.0802 1.4348 1.0349 1.2434 
RuB，.，仰":1.∞閥的 1.(施。a 1.000∞ 1.0768 1.1765 O.舗2鈎 0.99104 
RuB,•, (Co:1.∞・t気} 0.80039 1.00αm 0.73128 1.1056 0.76624 1.O346 







(1) Ru : 48.0、B:52.0 at%の組成比で 1273
K、4時間保持の熱処理を2回行うことにより




(2) Ru : 47.0、B:52.0、M (M= Mn、Co、
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Inputs of Atmospheric Heavy Metals 
to the Kushiro Marsh in East Hokkaido 
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(Accepted 31 August 1998) 
Conc閣 lrationsof selected chal∞phile metals and Ni were analyzed by IDMS for a dry deposition and fresh 
water富 山由eKushiro marsh. e部tHokkaido so酎 tounderstand cuπenth回 vymetal∞ntaminations of 
ecosystems. Atmospheric inputs of toxic metals， Ag， Cd， Cu， Ni， Pb. Tl and Zn to the marsh ar曲 were
estimated 10 be 0.005，。目07，2.6， 1.1. 2.2. 0.009 and 8.8 kgikm2)yr. resp尻町ely.These elementa! 
precipitations ex田ptCd are distinctly larger出anthose in Muroran city由atis the hear甘andof the highly 
indus凶alar田 inHokkaido. The elemental ratios and lead isoto同ccharacteristics studied問 V曲lω加t蜘
dry deposition in血emar柏町伺isi ncorpora句dsubstantialy wi由eolianlead from distant田町C邸， in part 
from the highly industrial area in southwesl Hokkaido. Furthermore. the su由開waler0 f Takkobu lake 
which is a reservoir of Ihe Kushiro river was∞ntaminated by industrialead mor軍出anthe running waler of 
the Kushiro river in the marsh region. 
Key wards: Kushiro ma陪h.Dry deposilion， Toxic chalcophile eJements， Lead isotope rali佃
1. INTRODUCTION 
T・hereare many marsh凶 inHokka.ido，出enorthem ma.in island of 
the Ja戸neseislands and位lesum of th悶 areasis 20C削oha which 
reachめ96% of the 10tal marsh area in Japan (1). The Kushiro marsh 
is located in the eωtem戸rtof Hokkaido(Fig. 1) and has the widest 
Mωamong the marshes in Japan目Localand national govemments of 
Jap叩 havetriedωprωerve wildlife es戸α剖lyunique aq田k
vege凶 IOn組 dfreshwa回 fishes，and animals inhabiting in this 
pristine marsh region specially since it was assigned as the 28th 
national park of Jap回 onJu1y 31， 1甥 7. In fact，出emarsh is 
∞vered by the typical aq岡田 veget副onsuch as a Kiωr田d，
Phragmites communis and a sedge.Careポ2).Mor回 ver.it offers the 
inhabi国 forthe Ezo・salamander，Salamandrella keyserlingi， the 
Japanese huchen (or the Sakhalin凶imen)，Hucho perηi叩 dthe 
Ezokahojiro-dragonfly， al of which are relic animaIs survived since 
the ice age(1). A red・crest，吋 whitecrane， Grus j，中onensis，a 
S戸cia11yprotec包dbi吋 designatedby也eJapanese Govemment 
l曲abitsin the marsh region. Tbe 5th conference for the con位置cting
parties of the Ramsar Convention beld in Kusbiro city∞ntributed 
gre叫Y10 accelerating the protection of wildlife in the Kushiro marsh 
as well as other wetlands in Japan(3). As a result， tbe Kushiro marsh 
h舗 k到∞menot only a sanctu釘yfor aquatic birds but also one of由巴
most important bases for migra10ry birds 
It is間印刷 forthe conservation of血isanimal岨 dpl組 t
kingdom to properly understand current environmental conditions 
about白eKushiro marsh ar，飽 Funhermore，血ispreserved 紅白 is
suitable for studying biα昨 :umulationof 10氾cheavy metals such as 




lead and cadmium in 民団:ystems. In particular， cu汀'ent
environmen凶∞nditionsof the atmospbere釦 dfresh w:蹴 inthe 
marsh area are necessary to be d.isclosed because elemental s戸ciesin 
the a回 ωphericand aquatic environment affect essentially io plants 
and animaIs living there. 
As the f1TSt批 pfc町 understandingbioaccumu1ation of heavy 
meta1s in ecosy:脚 :ms，we f，ωu凶もorev叫 theinput of chal∞'phile 
~lem~nts':.!-g-， .Cd， Cu，_ Pb， Tl and Zn and Ni froIn the atmospItere 
into白eKushiro marsh region bc:四usethey釦-econsidered 10 be 
pote凶aly10羽cs戸C悶 10~ld ~mals as well as human beings. In 
fact， bicx沿Incentrationandlor flαxl cha.in a正:cumu1ationof these 
atmospheric戸Uutantshave been reported on birds， voles， ducks. 
rats， and groωes from Canada， Ja:戸.n，USA組 dother∞un:凶es(4l
Furthermore， positive rちlationswere observed between air伊luta脚
of chalcophiles組 ddea白 ofbirds(S) and also decline in antler qua1ity 
of deers(6l. Besides， we have位ied10 see poもential田町む悶 of
atmωpheric lead that is de戸JSiωdon the marsh area，国民don its 
ISOω戸ccbaracteri託ics. Alth∞gh ana1ytiω1 data have b田nnot 
aω凶n叫atedenough 10 clearly understand environmental conditions in 
也estudy area today，白epresent pa:戸rreports a加 osphericinputs of 
也esel釘tedhぬ.vymetaIs叩 dthe existence of eolian I伺dof distant 
sourωsin白eKushiro marsh 
2.SAM1司LEAND METHOD 
2.1. Sampling 10伺 tion副 dmethod
The Kushiro marsh is one of the national parks of Japan， whose 
lateral dimensions were designa凶 ωbe26861 ha， is1α沼凶 ω.5
陪nnorthwest from Kushiro city in伺8tHoka.ido. The marsh is 
spread over the drainage area of the Kushlro river， the Akan river. the 
Se出uririver and the Kuchyoro river(Fig. 1). There are three 1はゐin
白E 伺stemside of the marsh region; Touro， ShiraruωIro佃 d
Takkob札 alof which are a reservoir of runninl! water of the Kushiro 
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river. River and lake waters w釘'esampled for a study of 
g回chemica1characteristics of fresh water running through the marsh 
area. Running and surface waters were collected at the lwahogi 
f1α刈gateof the Kushiro river and at Takkobu lake， respectively. A 
dry deposition was also received at the Iwahogi f1oodgate. 
A polypropylene∞ntainer(0.1426 m2 in inner dirnension) in 
which 1α)() ml of 0.5 % nitric acid solution was pooled was 
employed to receive dry deposition. The container was placed on a 
stainless steel structure whose surface was coated with c1ear acrylic 
resin 80 as to minimize metal contarnination by the structur芭 itself
The∞ntainer on the strucωrew.ωset at a height of 50 cm from the 
ground and was exposed for 12 hours to receive atmospheric aer0801 
depositions. The dilute nitric acid solution in the container was then 
put into an acid-cleaned FEP tef10n bottle after exposure to the 
atmosphere. 1ρw density polyethylene bottles were used to sample 
fresh waters for the analysis of m司orions and heavy meta1s. The 
polyethylene加悦i回 forthe m吋orion ana1ysis were previously 
cleaned with包etoneand subsequently were wωhed with purest 
water thoroughly. The bottles for heavy metals were rigorously acid-
cleaned by the錨:meml巴thodas wet depositions(7). The clean吋
polyethylene bo叫eswere凶plywrapped with polyethylene bags in 
order to prevent contarnination during transpo託副onto由esampling 
sites. These plastic vials were handled with polyethylene-gloved 
hands through sample collection 
2.2. Analytic method 
The river and lake waters collected were fi1tered through a nitrated 
ωI1ulc間 membranefilter(0.45 !l1l in pore size) into組 FEPteflon 
bottle. The membran巴filterused was previously washed by s倒 king
a dilute hydrochloric acid solution(l part of HCl + 2 parts of H:z_O) 
叩 dwas rinsed with purest water thoroughly， followed by drying at a 
r∞m temperature under laminar f10w filtered air. The filtrate was 
prepared to be 0.5 % acid solution by adding an叩propria胞 arnount
ofl到o:lto shortly store for fu巾 erchemical treatments. An aliquot 
wωtaken from this stock solution and was mixed wj血 aknown 
amount of the multi-中kesolution 01" 62Ni， 65Cu.“'Zn.lωAg. 
14Cd，203TI印 d206Pb. The dilute nitric acidωlution received dry 
deposition was also filtered by th色鉛memethod as白ewat色rsamples 
叩 da p加"tof the filtrate was rnixed with a known arね阻tof the 
m叫tトspikesolution. These spiked solutions were al10wed to .stand 
for severa1 days in order to ensure tbe equilibrium between the 
artificially enriched isotopes added and the corresponding nat町a1
ones in the sample solution. 
The dithizone-chloroform ex紅aιIlonm出 odwぉ appliedω
separ官邸theheavy meta1s of interest from other species in the spiked 
S創nplesolution. Ag and Cu were extracted from the鈎mplesolution 
under the pH value of 2 and subsequently Cd. Ni. Pb， TI aod zn 
were c叩 centraぬdunder the pH value of 9. The m巴:talspecies 
se戸m飽d釦 dconcentrated were loaded with a mixture of silica-gel 
and phosphoric acid onto a Re-fil副首entto analyze 00 a high 
resolution surfaαthe:ηnal ionization mass spectrometer(Finnigan 
MAT 262). ChelIUcal pr∞esses f orthe samples were戸:rformed in a 
ultra岨c1eanlaboraωry at the Muroran Institute of Technology， where 
the air is∞ntrolled to be Class 10 of the Federa1 Standard of the 
United States. Tef10n laboratory wares were rigorously pre-cleaned 
by soaking in warm (ca.60 'C) acid ba陶 iothe following sequence 
a dilu-也nitricacid(3 pa由 ofHNO:l + 1 part of H20) for 3 days， 1 % 
high purity nitric acid for 1 day and 0.1 % purest nitric acid for 1 day 
or more. respectively. The acid-soaked warωwere' thorough1y 
Km 0 5 10 
Fig. 1 Distribution of the Kushiro marsh and sampling si也s.
0戸ocircle: Sampling location of fresh water. 
Solid circle: S釘nplioglocation of dry deposition. 
riosed ._with purest water betweeo baths. Polyethyleoe 組 d
polysulfooe wares were cleaned by白es凶ularway錨 theTeflon 
wares except heating of白巴acidbaths. The acids and ammoniaca1 
water used were doubly purified by subboi1ing techniques(8) from 
ultra-pure grade reagents∞mmercia11y available and chloroform was 
doubly distilled with a borosilicate glass apparaωs. Pure dithizone 
was obtaioed by recrys凶lizationtechniques(9). Ammonium citrate 
and potassium cyanide were re戸atedlypurified by solveot extraction. 
Laboratory vessels were bandled witli polye白ylene-glovedhands 
Table 1. The annual input of atmospheric heavy m巴泊Isto the Kushiro m釘sh.
T1 Ag Cu Cd Ni Pb Zn 
2.6 O.伺 6 1.1 2.2 8.4 
0.003 0.46 0.29 0.16 2.3 4.8 
DDKU9801: Dry de伊sition∞l1ec凶 atthe Iw油ogifl∞dg臨 ofthe Kushiro river 
DDMU9701: Dry deposition∞Uec旬dat Muroran city(Unpublished d低a).
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Table 2. Heavy metal∞ntents in river and lake waters in the Kushiro rnarsh 
s~~~ I TI ~ ~ ~. ~ ~ ~ 
KU971001・1I 0.0128 0.0∞32 0.335 0.0695 0.143 0.0104 0.296 
KU971001・2I 0.0048 0.0∞12 0.291 0.0437 0.147 0.0233 0.321 
Riverwa句作 I 1.4 5 
Riverwa句作汁 1.5 0.02・0.1 0.3 1 4 
UnIt: ng/g for KUヲ71001・1叩 dKU971∞1-2;ng/rnJ for river water 
KU貯 l∞1-1・Watercollec凶 atthe Takkobu lak:e. 
KU971∞1・2:Running wa回∞llectedat the Iwahogi floodgate of the Kushiro river 
本 SugawaraK.(l967)出〉
**Kitano Y.(1タ79t同.
through the sarnple prep訂atio口組dchelTIlcal treatrnents in吐1eultra・
clean laboratory. A lint・freecombination suit was put on in the 
laboratory. 
3. RESULTS AND DISCUSSION 
00 the basis of 30 and到 meas沼田nentsof each ratio of the 
selected isoto戸s，concentrations of Ag， Cd， Cu， Ni， Pb， Tl and Zn 
wer，巴determinedfor the samples of a命i'deposition， a running water 
of the Kushiro nver初 da surface wa包rof Takkobu lake in由E
Kushiro marsh area. The withirトrunprecision for these elements in 
the sarnples was better than 0.3 % in relative standard deviation(2σ;). 
Table 1 represents the annu且Iprecipitation of the seven metaIs of the 
dry deposition， which was calculated bぉed00出eanal戸iω1results 
and the exposure duratioo. As seen in Table 1 the Kushiro marsh 
arωreceiv凶 annuallythe amounts of atrnospheric TI， Ag and問
comp副司blewith those of Muroran city. In particuLar，出巴Cu，Ni and 
Zn dry depositions on血ernarsh area were distinctly Larger than those 
on Muroran city 
It is ignificant that the elemental ratios of Cu to other metaIs inthe 
dry deposition from the rnarsh are closer ω白紙ofurban atmospheric 
aerosols in Muroran city rather than Sapporo city and Rishiri island 
exωpt Ni/Cu(Fig. 2). Because the Kushiro marsh area is located in 
the eastern district of Hokkaido， the atmospbere above. the arω 
probably receives heavy meta] aerosols transpoロedby westerly， 
specially in the spring s鎚釦n.Therefore， itis predictable that h回 vy
meta1 aerosols ernitted irom the Muroran-Tomak:omai ind凶凶alarea 
in southwest Hokkaido are transported in part to鎚 stHokkaido 
This assumption seems to be suppo巾dby the fact也atthe dry 
deposition from the rnaish area is plotted betw・eenthe urban 
atmospheric aerosol of Kushiro city and one of Muroran city on the 
diagram of 208Pb/206Pb vs 20'7Pb/206Pb(Fig. 3). The existence of 
such an airborne meta] as lead ∞curring in a d.i託antsource lS not a 
few ωse. In fact， itwas revealed on the basis of lead isotopic 
mve託igationsthat eolian lead genera包din industrial and popula旬d
紅easin回stAsia incoφorated with the wet deposition in the 
Mur，αeU1・Tomak:omaiindustrial area in southwest Hokk泊do(lOXll)，
The atロIOsphericlead aerosol is char司cterizedby its isotopic 
∞m伊 sitionthat 1S essentially su'匂同国ぬ也atof anthropogenic lead 
besides narural sources. Consequently. the isotope ratios of lead in 
the dry deposition obs巴rvedin this srudy are ascribed to resu1t from 
signifiαnt contributions of urban atrnospheric lead aerosols ernitted 
from the highly industrial ar伺 ofsouthwest Hokkaido and from 
Kushiro city where is 1∞a飽dclose to the rnarsh area. on the otber 
hand， lead aerosols of natural sources c叩 be ex戸別巳也d ω 
insignificantly contributeωth巴 isoωplC∞mpωitionof the dry 
depoi.tion in the Kushiro marsh. This claim is based on the fact that 
r∞k and soil from the Hidaka mountain region have distinctly 
differe日tisoωpe ratios of lead(12) from出巴 drydeposition as seen 
in Fig. 3. The argument mention巴dabove， however. stiU remains 
som巴whatobscure since it is not due to lead isoto戸 ratiosof the 
basement rock of the Kushiro marsh and surrounding areas 
Actually， g伺 10gyof this particu1ar ar，ωs is quite different from the 
Hidaka mountain region. The Kusbiro mar宮harea is widely covered 
by the Alluvium that consis臼 mainlyof戸at，fine-grained gravel， 
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clay and. ~vel. beds from surface to depth(l3). Nevertheless， itis 
回timatedthat the constituents of the AIJuvium there have isOto戸c
ratios of 0.84-0.85 in 207pb/206Pb and 2.0ふ2.10in 208Pb/206Pb 
ratios， respectively， based on data listed by D僧 (1970)(14).
Furthermore， the 2偲 Pb/206町 and 207問ρ06~ ratios in the 
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Fig. 2. Relations of elem回 talratios between命y
de戸sitionsand aerosols. 
Solid square: Dry depositioD in the Kushiro marsh 
OpeD triangle: Aerosol in Muroran， SW Hokkaido 
(Average of 85 analy民s，unpublished 
d翻).
Open diamond: Aerosol in Sapporo， Hokkaido 
但翻fromNational Air Monitoring 
S包封008).
Open circle: Rishiri island. the northernmost 
Hokkaido(ibid). 
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∞ntributed by natural lead leached from the basement t∞k fonning 
the marsh area， are similar to the estimated values(Fig. 3)ーThus，it is 
likely也低 theisoωpe ratiωof lead in the命ydeposition are not 
affected by naturallead ωa large degree. 
Very similar contents of the heavy m巴talsanalyz.ed were found 
between the surface water of Takkobu lake and the running water of 
the Kushiro river， both of which were s包npledin th巴 marsh
Mぬ(Table2). A1though th回 e∞ncentrationsare markedly low in 
∞mparison with the mean values for river waters in Japan(Table 2)， 
it does not always denote that the fresh water in白巴 m宿泊釘巴a
remains pristine. Evidently Cu and Cd in the fresh water in the 
marsh area showed rl回 pec町ely3 and 30 times higher in content than 
a running water in a pristine region of the Hidaka moun匂ins(l2)
Lead isotope ratios of the fresh waters in the marsh釘 eaare 
considered to principally resu1t from m.ixing of lead from the 
atmosphere and lead leached from the basement rock and soi1. lt is 
worthy to note that the Kushiro river water showed more radiogenic 
in lead isotope ratio than the surface water of Takkobu lake， as se叩
in Fig. 3. Whereas， the surface water lead of the Tak:kobu Iake 
which is a reservoir of the Kusruro river are shifted to less radiogenic 
SI飽so目th巴 208Pb/206Pbvs 207Pb/206Pb diagrarn. In other words， it
is plo託edat a more closer site to the dry deposition. This can be 
explained that白elake water contains much larger arnounts of 
atmospheric lead comp紅ed10白erunnmg w低erbecause of a long巴r
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Fig. 3. Pb isotopic characteristics of dry deposition in the 
Kushiro marsh ar巴a.
Solid squa問:I?ry deposition in the Kushiro marsh area 
Solid diamond: Surface water of the Takkobu lake 
Solid triangle: Running water co!lected at the Iwahogi f100dgate 
。ftheK田:hiro町 eT.
Solid circle: Rock and soil in the Hidaka mountain region， 
Hok:kaidd"J• 
Open circle: Aerosol from Murorao， southwest Hokkaido. 
(u叩ublisheddata) 
Opeo diamond: Aerosol from Kushiro， east Hokkaido 
(回publisheddata) 
Open lriangle: Aerosol from Niseko， southwest Hokkaido 
(unpublished data) 
Cross: AerosoI from Shenyang， northeast China(IOJ 
Asterisk: Aerosol from Beijing， China州
Plus: Aerosol from Cb巴ngdu，soutbwest China([OJ. 
CONCLUSI0N 
Bωause of not 0叫yas佃 ctuaryfor a many kind of birds but also 
an inhabitat for particular叫uaticvegeta1ion and anirnals 0凶yIiving 
there， ithas been required to pr'巴servethe nature of出巴Kusruromarsh 
as pristine as possible. For this purpose a clear understanding of 
current environmental conditi叩 s of this national 戸Ik and 
surrounding areas is essential. The present investigation was done ω 
disclose current pollution of toxic metals on the environment of加白
血ea伽losphereand the fresh water in the marsh area. As a r凶凶t，it 
wωfound that the Kushiro marsh area received也edry deposition of 
substantial 10xic metal speci凶 suchas Ag， TI， Cd， Cu， Pb， Zn and 
Ni. AnnuaI precipitations of most of them were comparable or much 
more than those of the higbly industrial area in soutllwest Hokkaido 
Moreover， lead iso1opic characteristiαrevealed that剖rbomelead 
originated from distant鈎 urces∞n凶butedlargely to the t岨1iωdin 
血edry deposition in the Kushiro marsh area. The lead iso1opic data 
also enabled us to speculate that industrial lead aerωols generated in 
the highIy industrial 訂eain southwest Hokkaido are likely on巴ofthe
distant sources 
Thus， the present work revealed the fact that cu町巴ntconditions on 
the atmospheric and aquatic environment of the Kushito marsh area 
are signific叩 tly∞ntam.inatedby anthropogenic heavy metals. 
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Relaxation of Tightening Force in Joint with FRP Bolt and Nut 
(Analysis in consideration of stress-dependency of constitutive equation) 
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(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
The relaxation of the fastening force of the joint fastened by the bolt and nut made of 
Fiber Reinforced Plastics (FRP) is examined analytically by means of the Finite Element Method 
σEM) and the resul ts are compared wi th experimental ones for the purpose of clari fying the optimum 
condi tions of a joint in which the relaxation can be minimized. In this analysis. i t is assumed 
that al elements of the ioint is an axisymmetric and that bolt and nut are viscoelastic. The 
constitutive eQuation for distortion of the raw material of F貯 boltand nut is expressed by 
4-parameter f1uid model. Each viscoelastic parameter of themodel is determined by the creep tests 
under various stress levels and is expressed as function of stress， so that the viscoelastic 
parameters can be used for the nonlinear constitutive eQuation. The results obtained from these 
analyses and experiments can be summarized as follows: (1) The co即ressivespring constant of 
clamped members should be lowered and the grip length should be lengthened for minimizing the 
relaxation. (2) Accuracy of the diameter of the bol t hole has li tle influence on the relaxation. 


















については困難を伴うことが多い.すなわち. F R 
P材料の構成素材である母材は常温でもクリープ挙
動を示すことが多く， F R P製のねじにおいても締
付け後に締付け力が時間の経過と共に低下する現象，
すなわちリラクセーションの発生が予想される.





M町k 8t同時 a. 
ロ 90MPa 。 80MPa 




















































































における応力依存性を検討するため， 60M P aから




位から，それぞれ縦ひずみ Ex ( t )と横ひずみ Ey 
( t )を求め，これらより形状変化と体積変化のク
リープコンブライアンス J (t) とC (t) を次式
により求める.
J (t)=2 {c，(t)-cy(t)} /ox 
、 ? ????
C(t)=3 {E，(t)+2 E，(l)} /ox (2) 
図3に J (t) とC (t) の結果を示す.ここで
形状変化のクリープコンブライアンス J (t) は，
60M P aから 90MP aまでの曲線が変化しており
応力依存性を示すが，特に 90MP aになるとその
傾向が顕著になる.一方，体積変化のクリープコン













ブライアンス J (t) の曲線を用いて図 4に示す4
要素流体モデルを構成する各要素の係数 CG' C GV' 
ηG' ηGVを決定する.ここで， 4要素流体モデル












。 SO 10 
St.ress d; (MPa) 
















。 SO 10 
St.ress cs， (MPa) 
図6 直列ダッシュポット要素 ηGの曲線近似
J (t)=CGt( t /ηG) 







































。 100 50 




































け， t = 0において，ユニット境界の一方にボルト・
un i t 7 
un 
unitO ?
TotaJ No.o/ eJe.elts: 146 





Time t dav Time interval 6. t day 
0"'-'0.1 0.02 
0.1"'-'0.5 0.10 










































































































ドセルおよびスペ サを用いて締付け長さ Lr=25 
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Backer-Upper Control of Articulated Vehicles Using Fuzzy Reasoning 
Mitsuhisa YAMASHITA. Hiromitsu HI阻TAand Naohiko HANAJlMA 
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
This paper describes backer-upper control of lorry type articulated vehicles. It is more difi.cult 
to back a lorry type articulated vehicle than a trailer truck， since the joint of the tractor 
and the trailer is not located on the rear wheel axle of the tractor. We propose a path 
tracking controller to which we apply control algorithm derived to control a car by using 
fuzzy reasoning. Simulation and experimental results show that the des取ledfuzzy controllers 
effectively achieve the backing control of the articulated vehicle. 
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叫 1=五::=す古安L~ -82) (7) 
F2は第5輪オフセット (8)に対する補正角度の計
算である.














l=l tan(ムα)+ 0.5 (9) 
2tan(ムαma，)







dma:z = LJ， 
κtan伊lma，)一 -rmar -ー '.LJ2 
κtan(αmax) -rrna.r・ r
.LJl 
















Rule 1 y JK 三十ケif and then 
02 
Rule 2 下ト¥ メト¥ XK if and then 
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The Stability of the Solution of Partial 
Functional Differential Equation with Delay 
Lixin DAI*加 dShanjun ZHANG** 
(Received 8 May 1998， Accepted 31 August 1998) 
The dynamic status of a stable biological system can be described by a set of 
partial functional differential equations with delay. In this paper， the sta-
bilities of the solutions of these kinds of partial differential equations are 
discussed by an inequality esti皿ationmethod. With this method， we obtained a 
succinct criterion to describe the asympctic stabilities of the zero solutions. 
Keywords: Delay， Partial functional differential equation， Stability. 
1 Introduction 
In the stable biological sysもems，the generation numbers of 
the species are function of time t and age X of the indi-
vidu乱Isof the species. Because of the life space restrainも，
food competition， and predating among different species， 
the distribution density u(x， t) of a certain species varies 
with delay. The increasing (decreasing) status ofもhespecies 
is described by a set of partial functional differential equa-
tions known as " Logisもicbiological model with delay". In 
出ispaper， equation (1) and (31) provided typical examples 
of the kinds. In the past， the existence and uniqueness of 
the solutions of these partial functional differential equa-
もionsare studiらdby using Liapunov function or Fourier 
transform [1 -4]. Here， we shall discuss another important 
problem: the stability of the solution of the kinds of func-
もionaldifferential equations. The origin of this paper is an 
attemptもosettle the回 ymptoticdistribution of the solu-
tion. We adopted an inequality estimation method， and 
obtained a succinct measure of the asymptotic sもabilityof 
the X1，2(!.1) zero solution， and ajudgment ofthe uniformly 
convergence to zero on !.1 for al solutions. 
ホDepartmenlof Malhemalics. Jiligzhou Teacher百.College 
* Depanmenl of Compuler Science and Syslems Engineering. 
Muroran InSlilule of Technology 
2 Methods 
In the discussion of this paper， we shall use as follows two 
function spaces V(!.1) and Wり(!.1):
Let V(!.1)， where 1壬p壬∞， denote the whole measurable 
functions on !.1， which satisfy the following conditions: 
Ilu川叫州仙伽IL伽|比P附ベ(
Ilul川叶ILO∞{削Q叫1= lIu川叫叶1い∞ =e句:sS叩up叫lu叫(x吋)1<∞ (伊p=∞ ) 、I "，，-- xEO 
V(!.1)is a Banach space， specially， ifp = 2， then L2(!.1) 
is a Hilbert space. 
Let Wk，p(!.1)， where 1壬p壬∞andinteger kと1，denote 
the whole measurable functions which satisfy the following 
conditions 
Dau εLP(u)， 



















ωk♂(0) is a sobolev space， specially， ifuεwk，P(O)， then 
lIul叩 k，p= Ilulp + 1マulp
whereマisa Hamilton operator. 
First let we think the parもialfunctional differential equa-
tion with constanもdelay.
担金丘=D(t)ムu(り)+ A(t)u(x， t) + B(t)u(x， t.;_r)， 
(x， t)εo X R+ 
u(x，t)=ψ(x， t)， 
(x， t)εo x [-r， 0] 
特ヂ1+ C(x， t)u(x， t)= 0， 
(x， t)εθOx[-r，+∞] 
where A(t) ancl B(t) are conもinuousn x n matrixes on 
[0，+∞)， D(t) = diag (dl(t)， "'， dn(t))， C(x， t) = diag 
(Cl(X，t)， ・・" Cn(x，t) and d;(t) > 0， C;(x，t) 三0， i = 
1，2， •.. ，n.ψis a proper smooth and known n-dimensional 
function on 0 x [-r， 0].d. is a Laplace operator on 0， i.e.， 
m 、
ム=乞希， and0 = {x = (X1，'" ，xm)T;lx;1 < <I'}， is 
a bounded open subaggregate in Rm， whose border OO is
smooth. V is a uniformizing outer normal vector onθ0， 
whose delay rさ0，where R+ = [0，+∞) • 
De貧nition1. For Ve > 0，ヨd(e)> 0， and N1 > 0，ザ
ーfl長。1伊(x，t)lIr.(o) = M1 < <I'(e)， We have 
Ilu(x， t，伊)1L2(O)壬e，I'Vu(x， t，叫IL叩)壬 N1e，(t > 0)， 
thenωe cal the zero solution 01 (1) is X1，2(0) stable.庁
again have 
巳qLllu(z，t)|L2(の)=Atl|マu(x，t)IL2(o) = 0 ， 
thenωe cal the zero solution 01 (1) is X1，2(0) asymptoti-
cally stable. 
Theorem 1. 1 the equation (1) satisfies bく r，then its 
zero solution is X1，2(0) asymptotically stable， also， al so・
lutions u(x， t)01 (1) satωfutEtu(z，t)=09ωhich uni・
formly holds for any x，叫 erexε0， b = sup IIB(t)IL 
t>O 
T=jd{T(t)}>OpGnd-T(t)is the T7叩 imumei匂gent
t恥h恥em耐Gω伽t巾 A*(t)=心午三五必組iιωl且i一lド-→2河d仇la時喝g(ω耐μ仙d仇1(札1均札)，.一.，dn(t))， 
l=J-、1m
Proof Multiplying the two sides of (1) by u T (x， t)， notice 
that for n-dimensional vectors A and B， we have A T B = 
BT A， then 
1θ 
一一(uT(x，t)u(x，t)=包丁(x，t)D(t)d.u(x， t) + u T (x， t) 2θt ，-，- 
A(t)u(x， t) + u T (x， t)B(t)u(x， t-r) 
ι T ，_ .¥ AT(t) + A(t) = ) ~ d;(t)u;(x， t)ムu;(x，t)+ul(x，tr-'-'2' '-'-'u(x，t) 
+ u T(x， t)B(t)u(x， t-r) . 
(2) 
Integrati時 thetwo sides of (2) about x， we get， 
、? ?
，
??， ， ， ? 、
会[いuT内(仇民吋川山t均巾帥)u(仇丸り川t吋)d戸白z戸=2 £ 的州)Lい匂;(り川)凶Aω判州u均叫仰;(が糾削(伊仏仰川z久り川，パt)りd
、..- _1‘， .1.，轟‘
r TI .¥ AT (t) + A(t) I ul(x，t) 白 u(x，t)dx
JO ~ 
+ 2 10u T (x， t)B(t)u(り -r)dx 
(3) 
Since C;(x， t)三0，by divergence 出eorem[5] we have 
r . r βUo I (¥i'ui ¥i' U; +叫 u;)dx= I U;ーニJo んo~'ôV 





j叫d.u;dx三一 I(マUi(X，t))2dx， i = 1，2，'" ，n. (5) 
JO JO 
According to Poincare inequality [6] we have 
10 u~(x ， t)dx :;叫 x，t))2dx， ([=ゴ説明
Since b < r， then it mus七existenough small positive real 
number e and σsuch that 
b(l + e2T(7)く 2(r一五一σ). (7) 
For the e， then we have 
仇州(t叫
=-e l 阿 z夙り川，t)的仰)
r ''L.，. .¥¥2J_ d仇i(収t)一e r 壬-eJo(マWJ))2dz- 「「んu~(り)dx
(8) 
- 62ー
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+ 2!n1. T (t)(x， t)B(t)u(x， t-r)dx 
= 一2匙Ez以L州 x，υ川，パ，t.)の仰〉
+ 2 k 1. T (x， t)A*(t)u(x， tり削)d
+2kレuT九切い〈いιω川z夙り川，t)の仰州)問削帥附B町的(t例の)川 一T吋)d白z 
三一-2εzμL川 z丸υ川，t)り仇)







:; M1e-2 印 t 一2むEさ釘1tρ二〉ンe-〆什-→2




For σ> 0 in equation (7)， we have 
e2加σ叫ot101作u叫仰仇(作仇川z久，








10 (V'u;(x， S)2州 sキ1ヤ了-¥bxo . 〓ド -j2-Uj
法 t{EMAllu川 2dx}
The property of the non陀:ducibilityof p(t)， where p(t) = 
sup {ε2<T[J fn lIu(x， 8)1I2dx}， has been used in the last in-
-r<8<t 守一
equality of (11). So (11) can be deduced inも0
r lL.f_ ~\1I2J_ __.r ， b(l +ε2Tσ) 加 / "u(x， t)Wdx壬Ml+。 2(r一長一σ)
sup {e2σ8 / "u(x， {})，2dx} . 
-r<8<t Jo 
(12) 
Since the righ七sideof (12) does not reduce， then we have 




壬及。{e2<T'10 "u(x， s)，2dx} 
+ 0 22 t 伊 lllu( 丸 s吟仇)
5 仏 + 0よ芯尽品2忠乳1曳丸宅乞Utjf{和μe2
(14) 
Thus 
b(l + e2rσ) (2<T' r 
p(t)三2Ml+sup{E2millu(z，s)112dz}. 
2(r一告ー σ)-;台三tl- Jo 
(15) 
lixin DAI and Shanjun ZHANG 
From (7) we know 
b(1 + e2σγ) 1-_~\-'.- ， =h>O 
2(r一元一σ)
Then 
Mt)=-frs伊 1Ilu(x， s)1 (16) 
















r ') (19) E{E21(同 (x，TJ))2dx}三同[1+ i(1-h)] 















From formula (21)， it is easy to conclude that the zero 
solution of (1) is Xl.2(!2) asymptotic stable. 
In the following， we shall prove tl叫.Jimu(x， t)= 0 holds 
<-+00 
uniformly for xε!2. 
From (21) we know， 
tlimllut(zj)|iL2=且limIIVu;(x， t)lIL2 = 0， 
+ー00. '-+0。
i = 1，2，.' ， n.
(22) 
At出emeanもime，色heremusもexistsa positive constant M 
that， 
lu;(x， t)l壬 M，組 dl¥7u;(x，t)1壬M (23) 
holds for any (x， t)， where (x， t)εn x R+. 
From (23) we know， lIu;(x，t)1I∞ and IIVu;(x， t)1I∞ are 
bounded functions. Cite the inequaliもyin reference [5] 
IIZ lIp 三 IIZII包-2)/PIIZII~/p， 
then if pと2，we have 
1均 (x，t)lpS lIu;(り)1包-2)/PII叫 (x，t)II~/p ， 
(i=1，2，・，n) . 
組 d
IIVu;(x， t)lIp三IIVu;(x，t)1I包-2)/plI¥7 u;(x， t)II~/p ， 
(i=1，2，・，n) . 
Again from (22) we get 
江主lIu;(x，t)lIp =えもlI¥7u;(x，t)lp = 0， 
(i = 1，2，・.， n). 
According to Sobolev inequality [7]， if m < p， we have 
IVI∞壬 C{llVlp+ IIVVllp}三 CIIVllw'，p ・
Where C = c(n， m， p)is a positive constant. 
Hence， 
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From (26) we have 
Atllud(zj)||∞= 0， i = 1，2γ ・ ，n. (29) 
From (29) we know the next equation will uniformly hold 
for xεS1. 
tlim ut(z，t)=O，i=122，・.， n . (30) 
-+00 
Next， we consider the quation with boundless delay 
特心=D(t)ムu(り)+A(伽(x，t) 
+ f~∞ B(t ， s)u(x， s)ds， 
(x， t)εs1 xR+ 




， where B(t， s)is a co凶 nuousn x n matrix function for t 
and s，一∞く S三t< +∞，R-= (一∞，0]， R = (ー∞，+∞). 
The others are the same with those in (1). 
口
Theorem 2. When IIB(t， s)I S be-h(t-.)， b < rh， the 
zero solution of equation (31) is X1，2(S1) asymptotic sta-
ble， therefore， al the solutions u(いx，tの)un~ 
any x ε s1tめhGd t A忠u(伊zム吋，t吋)= 0， 叫 ere r isthe same with 
thαt 01Theorem 1. 
Proof. Since b < rh， iもmusもexistenough small positive 
real number e and σ， that 
b .1 1 
(一+一一一)< 1 2(r一台一σ)¥h. h-2σ 
similar to Theorem 1 we can get 
L"u川 2dx三M2e-2(rー がt
2e釘tf2叩山)L (V'u;(x， s川 s
+ 21t e-2(r一合川LIIu(x， s)I x ι日-8llu(x，榊
壬的仰町εf汁一
I ( マ刊刊叫u叫'パ(ムり川s吋))戸2ω s + : jft efJ一斗2け )(t-.) x 
JO " JO Lルμか1伽|仰u叫仰山川(作仏仰z久り川，s)り州Wω + 1t e-♂円円汁2引仲ト(什トr←一が片~ 
LμJ ∞ 日門|
(32) 




+ b 1t e-2(け吋叫)(附ト)(t-.οトh川山叫→吋sり)10μJ∞ヘ~ef一(h-20')8
e2初σ(μs←-8的川)1仰lu(叫x，s -8)Wd8dxds 
壬M2-2e). I e-2(トトσ)(t-.)I e20'. (マu;(x，s))2dxds 
ζ1 JO JO 
+;Jf=fJ2け叫13壬合J8{門 ω )1仰xd白s 
+ψ 





，， ~r 一戸 - u " (1， - ~U 
-225rLllWAll2dz} 
(33) 
Similar to the inferences of (11)ー(30)，we can get the con-
clusion of theorem 2. 口
3 Conclusion 
ln this paper， we studied the stability of the soluもionof七he
Logistic biological model with delay. We proposed two the-
orems to provide a succinct criterion of asymptotic stabil-
ity of the zero soluもionthrough inequality value evaluating 
method. 
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A System Design of Satellite Telecommunication Experiments 
sased on Very Small Aperture Terminal 
Masahiko HATANAKA， Shinya SUZU阻， W:必ooOKA and Ichiro SUGIOKA 
(原稿受付日平成10年5月8日 論文受理日平成10年8月31日)
Abstract 
Wehave been∞nstructing a satel1ite tele∞mmWll回ionexperiment system using by one channel 
of 64 Kb伊 sate1lite∞mmuni伺tion1は制avery smal1 a戸内問terminal (VSA'η.百lIs侃戸市nent
system is divided inωthree sub-systems:り.VSAT remote moniωIr and∞n位。1sub-system; i). 
automatic rainfal1 attenuation measurement sub-system，釦dii). tele∞mmunl回tionand network rou自宅
sub-system. Large伊氏ofthe remote ac伺s制∞ntrolsof抑arefor th蹴 sub-systemswas d倒伊.ed
and叫 edby0町田lv，田.In也is伊戸r，were伊1ftan al1-inc1usive result of our∞由加C制 e湾問men凶
system and rela回:lstudies. 



















































































































1998 Feb 4 
ti問 |向日C19¥1e1 I 白∞介oα抱X0i RH F4mαmDofoso lbit師、 rate
0:11:32 3.900似ぬ 10.0000000 1.4000000 0.000∞00 
0:21:27 3.866伎町710.α羽以X均 1.4αXJOOO O.以:00000
0:31:22 3.900αX的 10.0ぬ0α刃 1.4ぽぬ000 O.C剛)0∞o
0:41:18 4.0333:主犯 10.αxゎαXJ 1.4αXJα)0 O.以XJOooo
。:51:13 4.100∞∞ 10.以ぬα以) 1.33333:犯 O.以XJOO∞
1: 1: 8 4.0666E沼7 10.α刃αX)Q 1.<矧お000 O.ぽお0000
1:11: 3 4.0333:支氾 10.卿 O側 1.3X問。。 O.低温000∞
1:20:58 4.066段町 10.αX氾αx) 1ぷ)OOOQQ O.ぼX)OO∞
1:30:53 4.000l)X)Q 10.αmαx) 1ぷXJOOOO O.ぽぬ00∞
1:40:49 4.∞00∞o 10.α泊以X沿 1.2α冶000 O.α)()QOOO 
1:50:44 4.1000∞o 10.α泊αX)Q 1.2ぼ)0000 O.()(χ)0000 
2: 0:39 4.0666667 10.0∞αX)Q 1.2収)00∞ O.∞00000 
2:10:34 4.16自由367 10.0αJOC削 1.2000000 0.0α)0000 
2:20:30 4.200αX)Q 10.はX剛χ)0 1.20α氾00 0.0以∞mQ000  2:30:25 4.2666飴7 10.0筑間∞ 1.1αlOooo O. 
2:40:20 4.200α別 10.倒閣∞ 1.10∞000 0.0∞0000 
2:50:15 4.300α)00 10.∞∞αXJ 1.1はおα)0 0.0∞0000 
3: 0:10 4.3666667 10.∞αm∞ 1.0厳司6667 O.αlO∞00 
3:10: 6 4.3泊ま沼3 10.∞αlOOO 1.促)OO()OO O.αぬ印)00














































































































社製の専用ルータ NetBlazerST (図 5上段を参照)に到
達する. このルータは，シリアル・ラインや電話回線
用のインターネット・プロトコル(IP)(18)である PPP





















































































































































































て (5)，平成8年度室工大開発技術研究会， pp.15-16 
(1998) 
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An Experiment to Estimate Efficiency of J ava Applet on WWW 
Misao WATANABE， Masahiko HATANAKA， Yasunori TAJlMA and Takashi AO阻
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
Today， inThe Internet， there are many accesses from indefinite client machines to a World Wide 
Web (WWW) server， ata time. If the WWW server accepts the requests from clients in traditional 
ways such as Common Gateway Interface (CGI) and/or Server Side Include (SSI)， the load of this 
server is increased in proportion to the number ofclient machines. To reduce the load ofserver， there 
is distributed processing approach: the WWW server sends applet code with some data to the client 
instead of processing its request. directly， and the applet code runs on this client to do its own request. 
We have studied to evaluate efficiency of applet code on WWW environment in comparison with SSI 
code. In this paper， we report an experimental result which shows that distributed processing 
approach using small portable applet is more promising than simple server-clients method using its 
native SSI code， for Intranet environment such as a laboratory network. 
Key words : WWW， Common Gateway Interface， Server Side Include， Applet， Java 
1.はじめに




















処理の大部分は.CGI (Common Gateway Interface) (3]や






























































































CPU!αock(MHZ) RAM OS s。任W町e
Ap鶴岡1.1.3
(S) μSPARC-II!70 48MB 
Solaris GNU C2.7 
2.51 Perl 5.0.0.3 
JDK 1.1.5 
表 2
CPU !Clock(MHz) RAM OS Software 
(a) Pentium-II ! 300 64MB 
(b) AMD-K6/200 64MB 
(c) PentiumMMX ! 166 32MB 
Windows 
Netscape 
(d) PentiumMMX 1 120 32MB 95 
Communicator 
4.04 
(e) Pentium 1133 24MB 
(η Pentium 1 100 32MB 












当たり 12Byteで，デ}タ数 n は 100......3000個と
した.SSI用テスト・プログラムは.C言語版は GNU












ている.図 4の UNIX計算機 (S)がサーバ・マシン





















Hub SWHub PC 
10Base-5 
実験に用いたネットワークシステム




































図6に，マシン (a)上で計測したデ}タ数 n が
の動作確認を兼ねて， Webサーバと表 2 (図 4)に示 600 
したブラウザ・マシン (a) 1台の構成におけるパプ
ル・ソ}ト処理時間を計測した.結果を図 5に示す.
図中の記号で， C， Perlは C言語および Perl言語に
よるテスト・プログラムを用いた SSI方式での結果，







図3から，処理時間 Tは， SSI方式であるか Applet
方式であるかよりも使用した言語に強く依存しており，
コンパイラ型言語の処理時間 (C言語 T....3.61x 10圃6
n2)は，インタプリタ型言語の処理時間 (Perl言語の
場合 T""5.69X10・Sn.， JITコンパイラ無しの Java
言語の場合 T....3.61X 10.4 n2)より極端に短くなって
いる.バイトコ}ドを一部コンパイルする JITコン
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Optical Transmission Characteristics and Deliverable Capabilities 
for C02 Laser Power of Chalcogenide Glasses and Fibers 
Ikuo INAGAWA， Toshiharu YAMASHITA， Junnji NISHII and Ichimin SHIROTANI 
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α=d叶・ln{[ (1-R) 2 
+ [(1-R)4+4R2T2J I/2J/2T) 


















































































酸化物ガラスであるBK7(Tg= 565"C， η=63 x 10-1/ 
OC)に比べて1桁程度大きく， Tgは150"C以上低い。屈折









Co掴position DSC TIdA 
(a to圃ic:l) 10・'c/1 i n 4・'C/min
Tg (-C) -布(lO-T/deg) 
Ge..As..Se.. 290 164 
Ge..As..Se..Te.. 236 152 
Ge. .As 1. Se.. Te，. 219 160 
Ge... .Se... .Te “ 244 162 
Ge..Sel・.. Te. 1.ー 216 170 







G e A s S e系
G e 
A s 20406080 
S e 
GeSeTc系 G e 
T e 20406080 
S e 
S e T e 1系 T e 
S e 
20406080 
Refractive Band gap 
index dn/dT (a =10・C圃ー1) dE./dT 
n (10-・/deg) E.(eV) ( 10-‘/deg) 






4 1. 36 
10 1. 16 
1. 30 
14 1. 15 
14 1. 18 
G e A s S e T e系
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図5 GeAsSe系， GeSeTe系， SeTeI系ガラス
及びGeAsSeTe系ガラスのカラス化範囲









は透明黄色， GeAsS系ガラス(b)は透明オレンジ色， AsS 
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943. 4cm-' (10. 6μm)近傍には， Ge-Se結合(基準振
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Input p01ler (曹}
C02レーザーパワー伝送特性
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表 2 ガラスの諸物性と C0，レーザパワー伝送特性
Composition (atomic X) Se..Te..[.. Ge..As..Se.. Ge..Se.・..Te.l.' Ge.，. .Se... .Te.. 
Loss (dB/圃) at 10.6μ 圃 O. 9 5. 3 1.8 2. 1 
Temperature dependence 
of [08S at 10.6μ 圃 O. 880 0.048 O. 117 0.058 
E， (eV) 
[nput po曹er (1V) 2. 9 18. 0 10. 6 2(.8 
PO冒erdensity (kW/cm') 。finput po冒er 5. 9 86.7 21. 6 50.5 
Output p01ler (If) 0.9 2. Z 3. 1 5.9 
Power density (k曹/Cll') 。foutput poyer O. 7 1.4 1.9 3. 7 
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Central Cycles in Graphs 
Tadashi YAMAGUCHI*， Les FOULDS** and John.LAMB*** 
(Received 8 May 1998， Accepted 31 August 1998) 
We cOllsider the problell1s of iclentifying subgraphs which are centres， medians， or
cel七roidsof a givell simple， cOlluected graph. The case where the subgraph (.0111-
prises a disc.rete set of vertices is well knowIi. However COllcepts whidl measure 
celltrality il1 a graph， such as: eccel1tricity， distan同 andsubset cardinality， call 
be extended七ocOllnected subgraphs such as: paths， trees， and cydes. Methods 
have beell reportecl which deal with the requirelllellt that the subgraph is a path 
or a c.onstrainec1 tree. ln this paper we extend this work to the case where the 
subgraph is requiredもobe a cycle. We first eXall1ile the case where the ullderly-
ilg graph is a gric1-graph. We thell report on a tabu search-based heuristic anrl 
on ralldomizec1 exchallge lllethods for the idelltification of cyde c.e~ltres ， mediallS 
and centroids in gcncral graphs. 
Keywords : Graνh， Network， Cyde， Lodioll ProLlern 
1 Introduction 
This paper illtrocluo四 somccycle location problems Ol 
graphs. 'Collcepts which measure the centrality of a ver-
tex il 乱 graph (such as : ec町ce叫ricity， dista同制I旧 e晶制ldc∞o叩11
pOl悶
Locatill】gcycles with millimUlll ecce11trici比ty，dis tance alld 
cOlllpOllellt cardillality lllay be viewed as lllulticelltre， llul-
timedian， alld lllulticelltroid problems respectively， where 
the facilities乱relocated on vertices that lllust constitute 
a cycle. These problelllS are related to the travelillg sales-
man and Hallliltonian cycle problems on graphs. We now 
introd uce SOll1e notation alld termillology. 
Let G口 (V，E) d巴llotea silllple， cOllnectec1， undireded 
graph with vertex set V (with IVI =吋， alld edge set E. 
For the graドhtheor巳b“icnotatもiえona制ndte府rlllinologyU白巴dil 』
th註巾ispalドJ月川f町r，see Fo 山
i凶sdellぬot旬edby Ulり3人. The diおstan削lC官ebetw巳伺enver吋tic尉 x and y， 
巾notedby d(x， y)， is defined to l陪 thele時 thof a short-
est path il G betw伺 nvertices x and y， expressed as the 
lIumber of edges. 
* Comrnon SuLjed Division( Mathernalical Scienee) 
** Waikalo Managernent S"hool， Univ町sityof Waikato， 
New Zealand 
* * * Canterlmry Business S"hool， lTniversity of Kenl at CanterLury， 
Uniterl Kingrlom 
The f.ccentricity of a vertex x， deno旬dby e(x)， is de-
fined to be e(吋=max{d(x，y) : y E V}. The dia附 :ter
of G， denoted by diαm( G)， isdefilled to be diαm(G) = 
max{e(x) : xεV}. The radius of G， denoted by 川 d(G)，
is defilled to be 問 d(G)= mi吋e(x): x E V}. A vertex x 
of G is called a cr.ntrc if e( x) = 7'αd(G). The distallc.e of a 
vertex x， delloted by d( x)， isdefilled by d( x) =乞{d(x，y):
Y E V}. The d必lis凶七a出.1品川Il郎ceof G， dell叫e町吋~d by d(G)， is defi弘le町 1by 
d州(G)=ε{d(付x，yω): x叫，yεV}.
We 1l0W extend the.se cOllc.epts froll a single vertex 
to subsets of vertices， alld also to cydes. For any sub" 
set U c V， and a町 zε V，let d(x， U) =凶ll{d(x，u): 
uε U}. The c何t何C附1花f
m比似乱x{d(いx，U): x ε V}， a吋 the dista7lce d( U) of U isd 
{白1n附edby d(l1) = E{cl(いx，U): xεV}. The山 ightω(U)is 
the largest llumber of vertkes in a componellt of G -U. 
We delloteもhevertex set of a町 cydeC in G by V(C). 
Thell e(C) = e(V(C))〆I(C)= d(V(C)) alldω(C) =ω(V(C)) 
are called the ccccntricity， the distancc alld the wcight of 
the cyde C， respec.tively. 
The length of a cycle C is the number of eclges of C. A 
cyde with the length p is called by p-cycle. 
Defillition 1 
A cycle C of G is: 
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(;'. 
(2) A p-叩clr:1/lr:dian of G if d(C) ~ d(C') for品町 p-cyde
C'. 
(:3) A P-cydc ccntroid of G if w( C) 芝川C')for 乱旬叩1
11一仁ydい帆(;'.
Definition 2 
A cyde C of G is: 
(i) A cydc Cf.7!trc if C has min凶凶山l吋1口I山 me刷Cてx巳町叩1北tri討lr.凶r.it匂ya制ll10l時 al 
r.ydて~l閃 of GοJ 乱制n叶oh】乱出smill imu II 】 le町llgt山ha制1lI01lgcyde巳問Sof σ 
h乱，villg1口mi1limuIller.celltricity. 
(ド1り)A cyc似jμ〆dc1ηmηZμu:di 
cy戸e、~les of G a創n吋dhaωs mini加lllumle叩ng引tha凱lllonga叫Ilcydes of σ 
having lllinimulll 】Idist乱nce.
(ii) A cyclc ccntrnid if C has lllinimUlll weight among al 
cydes of G and has lllinimum length alllong al cycles of G 
haviug millimulll weight. 
We now oiscuss applications of these ideas， ue.ginning 
with some which are well-known for original coucepts of 
: celltre， meclian， anrl celltroirl. II gelleral， the theory of 
facilities locatioll， well known il operations research and 
illdustrial engilleering， iscOllcerneo with the location of 
olle or more facilities which are sitecl so as to service a 
llumber of givell diellts. ¥Ve cOlfile our attelltion here to 
the loc乱tionof facilities ou graphs or networks， rather thall 
in the pl札ne.
The fil'st appli('.atioll is cOllcern刷1with the location of 
P.Jll申rgp.ncyfac.ilities (p..g. emergency dinics， police sta-
tio山， or lire日ta.tion出)on a network. The olポctiveis to 
lllinimize the greatest distance between any of the facilities 
anrl ally of the clielts. II t申rllsof what we have discusseo 
previously， this correspollos to the icleltifi'catiol of the set 
of celltres of the ullderlyillg graph， which will represellt the 
locations of the facilities. 
The seCOllo applicatioll is concerned with the location 
of 101同 lllerge11cyfacilities (e.g. libraries， post offices， or
government bureaus). The objective is to n凶山I
total cli凶stallcebetwee門Iea乱，氾chd口ie制n凶tand the facility dて'.lose側st
to i比t.In terms of what we have r1iscusserl previously， this 
correspollcls to the ioentific乱tionof七heset of meoians of 
the underlying graph. 
The thirl applicatioll is collcerned with the location of 
special facilities (い巳g. dist凶ribt凶 o叩n，0町rc∞悶omlllullica瓜叫叫t“io凶n閃悶n任1ト-
tr開e閃s吋).The oujective is to millilllize the size of any identifi-
able lleighborhood of conllected dients which is not part of 
the facility. ln terms ()f what we have discusserl pr巳viOllsly，
this correspollds to the ioentific.ation of the set of Gentroids 
of the ullderlying graph. 
Most facility location models assume that the facili-
七iesto be located can be representerl by a r1iscollnected 
set of vertices， possibly a singletoll. However it is somト
times procluctive for the set of vertices to have a given 
structure withill七heunderlyillg graph. For illstallce， the 
c.ir町cu叩1川llSt同加a創!lc.閃1沼ewh悶悶e臼lthe set cωons抗凶titute白sa pa批th0町rtree ha副s 
1児Jee!lstuclieo by B 
Ha北剥ki仙 m凶ni(199:J)and S引l品ωt旬附e付r吋(1980仏仰，1981，1982乱吋 198:J). There 
are applicatiolls when the vertex set is a tree， such as: the 
oe.sign of systen沼 forg悩 reticulatio!l， irrigatioll pipelilles， 
or fr開 waysystems. There are also applications when the 
vertex set is a path (a special type of tree)， such as: the 
de.sign of a new superhighway or a llew subway line. ¥Ve 
are collcerned in this paper with the llew special case in 
which the vert阜xset is a cyde. Examples of applicatio!ls of 
this sGenario illducle: the desigll of circular.human comlllU・
licatiol lletworks in organizational structures， circular bus 
routes， anrl the c.reatio!l of express ring roads il al urban 
envlrolln】el七.
Obsel."vation : 
The followillg are equivalellt: 
(1) G has a Hamiltonian cycle C. 
(2) G h出 ap-cyde c.entre C witli e(C) = O.
(:1) G I脳 ap-c.ycle n町 tianC with d( C) = 0 . 
(4) G has a p-cycle centroid C with w(C) = O.
The problem of determ.ililg whether a given graph C01l-
tains a Hamiltonian cyde is N界complete(Gareyand .Joll1ト
80 叫1979)). Th児悶er陀ef，おor閃e，th陀eprobl吐e白IIIof dete釘rl凶I
(伊2)ト， (作例3町)， or (4) are true for a givell gr 叩1 are also N P-
complete. 
In the next two sections we discuss p-cycle c.eltr田 anrl
Fトcydemedialls i1l grid-graphs. II Sec.tiol 4 some prop咽
erti柑 ofthe eccelltricity， the rlistalc.e ano the weight of a 
cycle il geueral graphs will be established. ln Sectioll .5 
we report on a tabu search tedmique which can be u~ed 
for the same pllrpo~e. We sllllarize our findings， present 
some conc.lusions on thelll， and suggest direc.tions for fur-
ther research in Sectioll 7. 
2 Cycle centres in grid-graphs 
For given positive illtegers n1 2: 1， tl2主1，a grid-graph 
G;"X"2(V， E) is 市白I
V = {lI;j=(i，j):O孟i壬711，0三j壬712，i， jintegers}， 
E = {{町，υkl}: {ji-kj， j -lj} = {O， l}}. 
Theol."em 1 
( 1) If at least one of nll 712 are odd， there exists a I-allil-
tOl cyde C with e(C) = O.
( 2) If the llumbers 111，112 are both evell， there exists a 
c.ycle C with e( C) = 1.
Now we restrict the problelll to smaller cydes: 
Problem 1 
Among cydes with the rectangular forll: 
C: P(PllP2)，Q(P1十 7nhP2)，R(P1 + 7nhP2 + Tn2) 
alrl 8(PllP2 + 11t2) 
of G"，xn，(V，E)， how c.叩 onecharac.七erizeal 7nb71!2，P1， 
and P2 with 1山 e(C) suc.h that L( C) is least alllong al 
such cycles'? 
Here， tlr，n2， 1nb 1112 are positive integers and 1 ~ 111; :5 
叫 (i=1，2).
That is， the rectangle C: : PQ RS on G町制2(1ぺE)with 
millimuIll eccentricity is to be charaderized . 
-94一
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Let O(O，O)，X(nl，O)，Y(nl，n2)，Z(O，n2) be vertic旬 of
(;"'l X'U2・
Then d(v，C)(v = O，X， Y，Z) are the following: 
d(O， C)= d(O， P) = Pl + PZ， 
d(X， C)= d(X， Q) = 711ー(Pl+ mt) + PZ， 
d(Y， C) = d(Y， R)=町一(Pl+ m2) + 12一 (P2+ m2)， and 
d(Z， C) = d(Z， S)= Pl+ n2一(防+m2). 
Without loss of generality， we may assume that 
Pl :$ T!1一(pl+mt)， p2壬 Tl2ー (P2+m2). (2.1) 
Thus 
maxd(v，C) = d(Y，C) =町一(Pl+ ml) +町一 (P2+ m2). 
Let eはC)= max{ d(x， C) : x isinside C}. Note tl凶
ei"( C) is illdepelldellt of the location of C alld is constallt. 
Let eout(C) = max{d(x， C): x isoutside C}. 
Note tl凶 eout(C)= m拭 {d(O，P)，d(X， Q)， d(Y， R)， d(Z， S)}. 
By symmetry，九ut(C)= d(O， P) = Pl+ P2・
This is 50 because， by (2.1): 
d(O， P)= Pl + P2
~ d(X，Q) = nl一(Pl+ mt) + P2
三 d(Y，R)=町一 (Pl+ ml) + n2一(P2+ m2) 
~ d(Z，S) = Pl+ 712ー(P2+ m2). 
By (2.1) again， Pi:$ L(ni -mi)/2J(i = 1， 2).(Here and in 
the [.おω制01式泊lIowin暗gLい凶2叶Jis 自the凶large開附s“tin川】t 申eger叩Slna叫le何rthan or刊e刷伺!]伊1
to xι. ) 
Th 阜nthe m凶m凶山inn叩1
m2川)/2J， wh山ichi泊s巴out(C)ト.Thel尽nし， 
J ein(C)， if ein(C)どeout(C) 
e(C) = { 1 eout(C)， if ein(C) < eout(C). 
That is， 
e(C) = max{ein(C)， eout(C)}. 
Thus 
ein(C) = inin{Lmt/2J， Lm2/2J}. 
Theorem 2 
When e印(C)主eout(C)，e(C) does not depend on the 
position of C. When ein(C) < eout(C)， the minimization 
of e(C) is realized when Pi = Ln;J2 -m;J2J(i = 1，2). 
3 Cycle rnedians in grid-graphs 
Problem 2 
Characterize the rectangular cycle with minimum dis-
tance. 
































In order to treat the distance of cyc.les in more cle七ail，
we define: 
din(Cj P) = din(C) =乞凶Gpd(u，C)， and 
dout(C; P) = dout(C) = L:uEV-CP d(u， C) 
Using these we have: 
Figure 1: An extremal graph for illeqtiality (4.1). 
d(C; P) = din(C; P) + dout(C; P)， and 
d(C) = minpd(C;P). 
Here， din(Cj P) is in巾pendentof the positioll of C. So 
it i5 enough to∞nsider the term doul(Cj P). We first COIト
sider the grid-graph G:rXY. 
Let d(x，y，y') be L:(i，j)EV' d((izj)， P')， where V' is the ver-
tex set ofG"，xy and P' is the boundary path : {(x，j)llI'壬
j :$y}. By al1 elementary calculation， we obtail1: 
d(x，y，y') = (x + 1)8(y') + (ν + l)S(x)， where S(t) = 
t(t+1)/2. 
Let di = Tli -mi， qi = di -1Ji(i = 1，2). 
Then 
dout(C) = d(PhP2 + m2 -1，P2) + d(ω，Pl + ml -1，P1) + 
d( ql ，n2 -]l2ー 1，qz) + d(J.勺，川 -Pl -l，Ql). 
ThllS， 
dout(C) = TlZ{8(P1) + S(qt)} + nI{S(p2) + S(q2)}. 
Theorem 3 
Themi山川zationof dout( C) is also realizerl when Pi = 
Ln;f2 -m;/2J(i = 1，2)・
4 Centrality measures of general 
graphs 
ln this sectiol1， we present some properties cOllcerning with 
the eccelltricity， the distance匂ldthe weight of a cyde in 
general graphs. Let L( C) be the length of a町 cyde C a剖叩n
di“αm(C) = max{d引(x軌，yω):L夙r:，yεC}.
First we state a simple property. 
Theorem 4 
diam(G)三2c(C)+ diar叫C). (4.1) 
The above bOllncl is sharp， asShOWll for the graph in 
Figllre 1， wl問 ediαm(O) = 4， diαm(C) = 2， and e(C) = 1.
Corollary 
lf L(C)三1then e(C)三{diar叫O)-1/2}/2. (4.2) 
TI凶 is，a cycle C， for which L(C) = l，diam(C) = [/2， 
and e(C) = {diαrn(G)ー 1/2} /2， isa cycle cel1tre. 
Of C01lrse， sllch a cycle cloes not exist in certain graphs. 
We now state a relatiollship hetween e(C) anrl d(C). 
Recall that the number of vertices in the unrlerlying graph 
G， is denoterl by rt. 
??? ?










Figure 2: An extremal graph for inequality (4.3). g 
Theorem 5 
d(C)壬(n-L(C))e(C). (4;3) 
The above bound is sharp， asshown for the graph in 
Figure 2， where d( C) = 1， n= 4， L(C) = 8， alld e( C) = 1.
Let w(G) = min{ω(C) : C isa cyde of G}. A cycle C 
of G is called a dominating cycle when the vertex set of 
G -C (the resultallt of removi唱 Cfrom G) is a stable 
(indepellrlellt) set of G.. More generally， a cycle C of G is 
called aん-dominatillgcycle when the cardillality of veト
tices of each component of G -C isless or equal to k. 
Theorem 6 
(1) If a graph G has a c10minatillg cycle， then w( G)壬1.
(2) If a graph G has a k-c1o凶
We get the following: 
Theorem 7 
For any integers k， 1such that 0壬たく 1，there exists a 
graph G which h回 acycle C with叩 (C)= k ancl L(C) = 1.
5 A tabu search heuristic 
The followillg two sections are concerned with algorithmic 
aspects about c.entral cyc.les defin町iby Definition 2. We 
1l0W presellt a he凶 stic(which does 10t neccessarily find 
the best possible celltral cycle in ally given graph) b邸付
on the tabu search(TS) n則 aheuristicof Glover(1997). The 
same general TS procedure can be used to attempt to find 
either the cycle celltre， the cycle merlian or the cycle cen-
troid of any given graph G. We provide a simple overview 
of the procedure first， followerl by a more rigorolls descrip-
tiol later. 
The procedure requires， asinpllt， a spanning tree T of 
G. Next the fllndamelltal cycles il G with respect to T are 
identi自前{by arlrlilg each of the chorrls in G singly to T. If 
a cycle is knowll or suspected to be central， orsomewhat 
close to being central， then we sl1ggest that T shol1cl be 
chosen 80 that this cycle is funclamental with -respect to 
it. If 10 such information is known then T is chosen at 
random. 
The method proceeds by trallsforming T at each itera-
tion by succ.e5sively c1ropping Olle of its erlges and adrling 
a tiew chorcl to create a new span山Igtree. Z(C) (with 
the日llbscriptE or D， or日1accorcling to the type of c.el-
trality rlesirerl) is termerl the cost of a町 cyclein G and 
is to be millimized.The erlge swap is perforrned in su(".h a 
way so as to produce a fundamental cycle C in the new 
spannillg tree which is as central as possible， inthe sense 
f e 
Figure :3 The ilitial graph for the Tabu Search : Tl. 
that z(C) isωlow as possible. The best cycle idelltifien 
at each iteration is recorrlerl so as.to prevent cycling. Qnce 
an erlge is dropped from T， it is tabu (for a certain numher 
of iterations) to make it parもofT again. 
The ohjedive fUllctions are: 
ZE(C) = Me(C) + L(C) [centre]， 
ZD(C) = Md(C) + L(C) [merlian]， 
Zw(C) = Mw(C) + L(C) [centroid]， 
where M is a suitahly large number. For example， M can I 
be con附IV，開vel創'n山1
T引h開ele制 t co 自“tcy珂杷，cl刊ef仏'ounげ叶CIso口 far if日Ire制coて~珂η刑r刊.d巾1怜e刷CI a削nf吋I叶dl】叩pト. 
rlat官d.
The Choice Rule: 
Make the erlge swap in T that prorluces the ncωfundamelト
tal cycle with least cost. The edge rlropperl JlllJst be part of 
the hest (".yde ideltifjerl in the last iteration. Thlls arlding 
the chord that indllced the current hest funrlamental cyde 
in the Ia.st iteration r.annot be arld何L
Tabu Restriction: 
Make tabu adcling to T an edge e， dropperl froll T for 
m iterations， whのrem is r.hosen appropriately. lt. is often 
convenient to begin by setting m = 2， 
Aspiration Crit~rion: 
Override the tabu restriction if a diπerellt edge swap pro-
dtices a new least (".ost cycle which is the best (".ycl'e founrl 
80 far. 
The TS heuristic will now be illustrated on the graph 
G shown in Figures :3 ancl on. 1♂t M = 100 ancl m = 2 . 
throllghout. We begill with the objective of attempting to 
find the (".yde Geltre of the graph， i.e. Il巾imizingZE(C). 
The initial spanning tree T1 whieh wa5 chos何1at ran-
rlom， isshown by the h昭avyedges: /1，c， e， J， i，ム1.:，71，]1，q， 
and 7' in Figure:t T1 inrluces fivのfllnrlamentalcydes of 
G， each construderl by adding exactly one of the r.horo.s: 
α，d， g， h， and m to T 1 • We 1I0W denote T1 by T];. For ex-
ample th背ecけh川f
h，i，ム1 >， wit.h ecr.entrir.it.y :l， c1le to the fad that ver-
t時 代 is of c1ifね nce:3 froll σI~' The 51巾?売吋刑刊t汀澗~rs(附附叙《州7
cates tl凶 thiscycle is fllnclamental with respect to T];. As 
qhωle時th4， ZE(C}，) = 100 x :3+ 4 = :304. However 
C，~， = く 1Y!， e， J， 7'，1>， wi比thZE(C，;.) = 20，)爪， 18 白 t“ 悶 f1.l刊川I吋a仕-
ll1e花n河引talcyr.町r.巾て
Tlm川1凶自 i抗ti耐日 rer.or打叶'c寸rle肝da制弘凶詩t“h開eh開巳附日t.cyれ什1但f仏01川1川nc叶rl日of:仏拘抗'a.r.The next. 
step is to rlrop one of the e匂esil T占nC，;. = {e， J， 1'， JI}
alrl adrl allother e匂eto T1 to pr(吋
ll1US“t b昭eseler.t軒州is叩oa制stω011】il山im川1汁izet山heZE va叫lueof th巳be聞日t
of fundame制閉州n川1凶山ta心1c叩y戸州dてle閃日 wi比threspe町州dt加oT'A. τT、helea.st co附日“t 
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Figure 4: Cent叫 cy巾
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Figure .'5: Cycle celltre search : Tl 
erlge swap involves dropping edg巳 pand adding erlge α. 
This creates the spanning tr問 Tj;shown with heavy lines 
in Figure 4. 
The least co日tcycle is C;i =く d，e， J， "j， a， /;い>wit.h 
ZE(CJ) = 108. This cycle is re肘側tα叩o汀附rロf巾rlaωs t“悶 best (1い巳出t
t∞os“吋t吋)cy戸f仁:Ief，おou山nrls叩of;加ar.We make it tabu to aorl erlge p to 
ally spanlling tree for 2 iterations. 
This a.bove process is now repeated. The least ('.ost erlge 
swap involves rlropping edge e ano adoing吋gem. We 
make the addition of edge e tabu for 2 iterations. This 
creates the spanning tree Ti， shown il1 Figure 5. The 
least cost new cycle is C~ =く e，[I'，j，a，b，k，q，m >， with 
ZE(C~) = 109(> 108). This is a result of the above ch叩E
rule， whir.h forbids the addition of edge d， asdoing this 
woulrl merely r 叩roouce cyc尺川巾1
Note tha抗tt“h吋isob川3リje町舵c叱tiv倶 f臼unctionvah‘1.1悶eis hi叶g凶h巳r t“hall 1 
tha“t f，おoun吋di加nthe pr陀.でev吋10USI比te町ra“tion.Thus the search has 
moved to an (intermecl.iate) inferior solution. We now start 
the thiro iteration ano begin by removing the tahu han on 
addillg erlge p to the tr開.
The least cost erlge swap illvolves cl.ropping eclge q and 
arlding edge d. We make the addition of erlge q tabu for 
2 iteratio肌 Thiscreates the spanning tree Tj; shown in 
Figure 6. The ¥east cost cycle is C; =< l)，j，α，b，c，d，m >， 
with ZE(C;) = 107. This cycle has the lowest possible 
objective function value of al the cycles in G. Thus we 
have idelti行吋 cycleC; as the (uniCJue) cYcle celltre C;， 
alcl. the search is termillatecl. 
¥Ve now go on to illustrate the same general tabu search 
proceoure 1Jsed ahove for cycle celltre irlentificatioll to at-
tempt to自ndthe cycle mecl.ian for the graph in Figure :j， 
startillg ollce again with the spalluillg tree TI， now cl.e-
noted by Tb. In this case， the least co哩tfUlldamental cycle 
is CJ =< d，e，J，I'，l刊 ，k，c>. Th阜 valueZD( Cj) is caku-
a b 
c 














Figure 7: TIJ and the cyde median C;，. 
lated by s叩um!巾
ofσn川Oωton CJ. These are (with their rli山町.esil pare!ト
t.heses):κ(1 )，#(2)，γ(1)， anrl J(1). Asσ'j has lellgth 8: 
Zn(CJ) = 100(1 + 2 + 1 + 1)十自=.'508. 
The least cost eclge swap illvoh昭sc1roppillg erlge )! ancl 
acl.rling edge α. We make the arlrlition of erlge 1) tahl1 for 2 
iteratio肌 Thiscreates the spanning tree T'b shown in Fig-
l1re 4. The least cost cycle is C;‘=< 111，e，J，I'，j，α，b，k，q >，
with ZD(C，わ=309.. This cycle is rec.orded剖 thebest 
fOUllrl 80 far. 
This process is now repeated. The least cost edge日W乱p
involv伺 droppingeclge j and adding erlge h. We make the 
arlcl.ition of erlge j tahu for 2 iteratiolls. This prorluces a 
new least cost cycle which is the best foullrl so far， asshown 
in Figure 7， with TA and C~， =< m， e， Jバソl，h，i，Il，l>，ん，'1>， 
ancl ZD(C;;.) = 111. As (な isthe cycle meclian， the search 
is terminatecl. 
We JlOW go on to iIlllstrate the same general tahll searc:h 
proceclllre， 1Jsecl twic.e hefore， toat.empt to fincl t.he ('.ycle 
centroid for t.he graph in Figllre :3， starting once again wit.h 
the叩auuingtree T1， IJOW 巾noteclby 7iふ Inthis ('.ase， the 
least cost cycle is: CJ =く d，e， [ 1'， 1)， q， k， c>. The value 
zw(CJ) is c臼alc叩1]叶llat.e♂吋!
tices in the largest componellt of G-CJ. This is thf刊 ompか
nent comprising the pathく α，i， h>， which has 4 vertices. 
As CJ has le時 th8: zw(CJ) = 100 x 4 + 8 = 408. The 
least cost erlge swap invo¥ves dropping edge ]! and acl.cl.ing 
eoge a. We ma.ke t.he adoition of ecl.ge ]! tabu for 2 iteト
atiolls. This creates叩孔nni時 treeT，ゐ shown in Fig1Jre 
4: (We h】a町V尽 p附f併rf，【OrJ
viou凹51yfor c.entres and meclians.) The least cost cycle is 
C;: =< d， e，J"，j， 1， b， c>， with zw(Cn = 208. This cycle 
is recorded出 thehest cycle founrl so far. This process 
is 1l0W repea.terl. The least cost erl広eswap involves cl.rop-
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pillg edge j and addillg edge h. We make the addition 
of edge j tabu for 2 iteratiolls. This creates the span-
nillg tree ra"山ownin Figure 8. The least cost cycle is 
: C;， =< m，e，f".，n，h，i，a，b，k，q >， with zw(C;;，) = 111. 
This cycle is recorded as the best fOUlld so far. We 1l0W 
rep同 tthe proce.ss (as it turns out for the last time) to 
identify the cycle celltroid. First we must remove the tabu 
ban 01 addillg edge p to the tr伺.The Ieast ωst edge swap 
illvolves droppillg edge ，.and aoding吋geg. We make the 
addition of edge ，. tabu for 2 iterations. This creates th児e 
sp凹凶池刷乱旬削Ill
is: C，~. =く m，e，f，g，h，i，α，b，k，q>， with zw(C~.) = 110. 
This cycle has the lowest possible objective function value 
of al cycles in G. τT、huswe have i凶de釘n北ti凶自edthe cyde c沼潤e創ntroid i
(_;，~t' a凱I吋 t“l悶 5e問乱r陀川chis 日tω申erl凶1
We now go on t句odiscuss a叩na叫lt旬ern凶aιt“iveapproach to 
iιde白Il凶tiげfy計rilgc思ntralcycle.s， via randomizerl edge swapping. 
6 Randomized edge swapping 
We have also experimenterl with another procedure for 
identifying central cycles， based 01 random erlge swappillg 
il a spallnillg tree of G. The process invo1ves the sallle fun-
dalllentals as for the tabu search heuristic described il the 
previous section. Once again we begin with a spanning tree 
of G，出ldalso trallsfoflll it， ateach iteratioll， by a single 
edge swap， identifyillg the induced fUlldamental cycles. 
However， unlike tabu search， the edge swap is selected 
at ralrloll at each iteration. This approach was tested 
Ol many large graphs. These graphs were ge.l巳rate.dby 
choosillg a number n of ver七icesand choosing edges inde-
pendelltly so that each pos5ible edge is contained il the 
graph with the日ameprobability ]1. The method iclentifiecl 
品 cyclecentre in every case for which it was possible to 
check the result exactly. However three points should be 
lloted. 
1. If a Hamiltolliall cyde. is fOUlld thell clearly it is a 
cycle celltre. If the graph was l10tら∞llnected，thell 
in eve.ry case it turned out to be 110n・Hamiltonian.
2. Hamiltolliall cycles appear very suddenly in ralldom 
graphs gellerated by this method. It has been shown 
(see Bollobas(198.'5)) that ifω(n)→∞ as n→∞， 
thell almost every graph generated will be Hamil-
tOlial if p = (l/n)(log 1 + log log n +ω(n)) alld 
amost every graph will be Ilon-Hamiltolliall if p = 
(l/n)(log n + log 10g川.
:3. The process is wasteful in that it creates the陥 me
spanning tree rather frequently. 
4. In real applications， this process is Ilot likely to rep-
r巳seltthe killd of Iletworks of illterest， which may 
be plallar or llearly planar， ormay 1l0t have edges 
appearing illdependelltly. 
We have also test吋 thesame methocl on graphs geller-
ated by the following ralldom process， described in Bo1-
lobむ(1985).Let V = {1，.. ，n} be a a set of vertices a剖Il
d巾巳d白n悶巴 agraph pro回 sto be a seq田町e(; = (G!)立。(N=
(~)) ()f graphs on V such that: 
(i)同 chgr叩 hGt has t edges， alld 
(i) Go C 01 C Ch c .
We choose a graph process ulliformly alld ralldomly alld 
dlOO開もhefirst t for which Gt has minimum rlegree 2. Bol-
lobas alld TI削 llasoll(1985)showed that，出 n→∞， al-
most every Gt chosell by this method is 2・COllllected.AIso 
Bollobお(1984)showed tl凶出 n→∞ a1mostevery Gt 
c.hosell by this method is Hallliltoniall. Clearly a graph is 
2-collllected if it is Hamiltoniall， alld clearly we call restrict 
the search for cycle c.eltres to maximaI 2・connectedsub-
graphs of the graph G we. are illvestigatillg. This randolll 
graph process w出 usefulfor gelleratillg 2・cOllnectedgraphs 
that were Ilot Hamiltollian， and for these the ralldolllised 
edge swapping heuristic was very poor乱tfindillg cycle cen-
tres for the cases that coulrl be checked exhaustively. 
7 Conclusions 
Slater(1980，1剖1，1982and 198:3) allalyzed the problems of 
fildilg central restricted trees alld central paths il graphs. 
We have ex七endedもhisto analyzillg the prob1em of fild-
ing central cyc.les il graphs. The prob1ems are related to 
the coverillg salesmall problem (see Mesa alld Boffey(1996) 
alld Current and SchilIillg(1989，1994)). These authors for-
lllulated the problem as a zerO-Olle illteger progralllmillg 
Illodel alld solved it by a heuris七icbased on solutioll ，pro-
cedures for the set c.overillg problem. Note that the set 
coveri時 problemfor graphs of a specia1 type (i.e. a ki吋
of dlOr品.lgraph) cal be solved in polynomial time (Kolell 
a吋 Tamir(1990)). 
We have producecl some tedllliques for the icleltifica-
tiol ()f c.elltral cydes. However mudl Illore lleeds to be dOlle 
in this品reail orcler to provide useful resuIts to ullderpill 
tedlJliques whic.h are eπer.tive. The'.Illlportance of this is 
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ulloerlinecl. by our efforts to COllstruct an inもegerprogram-
ming method llpon which to base algorithms which gllar-
alltee optimal central cydes. We plan to publish this work 
elsewhere. 
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Numerical Estimation on Correlation Inequalities 
for Holley-Liggett Bounds 
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Holley and Liggett gave good bounds on critical value and survival probability for the 
basic contact process in one dimension by a suitable renewal measure. On the other 
hand， the same bounds can be obtained by assu.ming a class of correlation iriequalities 
holds. In this paper we give numerical evidence for validity of some of the above 
correlation inequalities. 
Keywords: Correlation Inequality， Contact Process， Critical Value， I-olley-
Liggett Method 
1 INTRODUCTION 
In this paper we consider correlation inequalities which 
give upper bound 01 the critical value and lower bound 
on the survival probability of the basic cむntactprocess 
in one dimension. Thes巴boundswere obtained by Hol-
ley and Liggett(l) using a different method based on 
the Harris lemma_(2) Concerning the Harris lemma， see 
Chapter 3 in Konno，(3l for example. In the present pa-
per we call their method the 1I olley-Liggett method. 
First we introduce some notations. The dynamics of 
もhebasic contacもprocessin one dimension is出 follows.
For any xεc with c C ZI， 
ご→ cU{x-1}
と→ cU{x+1}
5 →c ¥ {x}
at rate λ3 
at rate入，
at rate 1. 
Let ç~ beもhebasic contact process starting from the 
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origin. We define the sllrvival probability for this process 
by 
Pλ =p{a:井ゆ for any t三O}
The critical val-ue on the basic contact process can be 
defined by 
λc = inf{入三 O:pλ>O}. 
The best estimated value of this critical value is 1.648912 
given by Jensen and Dickmann.(4) Concerning upper 
bound on入cand lower bound on pλ， Holl色yand Liggett(l) 




Pλ さp(I川 =lh/:-J十 forλ>2
" 2 . V4 2λ 
We calJ these bounds Il olley-Liggett bounds from now 
on. On the other hancl， jfwe assume the fol1owing corre司
lation inequalities I叫 d:for m， nと1，J(O， O)J(m， n)三
J(m， O)J(n， 0)， then we can obtain the same Ho¥ley-
Liggett bounds， where J (m， n)is the probability of hav・
ing 1 at m and O's at al other sites in [1， m+π+ 1]with 
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respecもtoν)，which is the invarin叫 me回 ureofもheba-




J(1，2) =νλ{η:η(1) = 0，1')(2) = 1， 
η(3) =η(4)=0}=νλ(0・∞).
The above mentioned approach is different from the 
Holley-Liggett method. The problem is th叫 itis noも
known whetherもheabove correlaもioninequalities hold 
or not for any m， n三1.At the pr回 entsもage，the 
only known thing is that七hereare m， nさ1such th叫
J(O， O)J(m， n)三J(m，O)J(n， 0)，回 shownby Liggett.(5) 
So the main purpose of this paper is to check whether 
J(O， O)J(m， n):; J(m， O)J(n， 0)holds for small m， n三
1 by Monte Carlo simul叫ion.In fact， even when m = 
n = 1， this correlation inequality is interesting. The 







νλ(00 )三 νλ(0)2 (1.2) 
Concerning the Harris-FKG inequaliもy，see Chapter I 
in Liggett，(6) or page 21 in Konno.(3) We can rewrite 
Eqs.(l.1) and (1.2) by using th巴conditionalprobability: 




νλ(・|)=νλ{η ・η(1)= 11η(0) = 1}， 
νλ(010) =νλ{η:η(1) = 01η(0) = O}. 
Moreover， in our setting，もhefollowing correlation in-
equalities were proved by Belitsky， Ferrari， Konno and 
Liggett recently:(7) for any A， BζZl， 
戸λ(AnB)戸λ(AUB)三戸λ(A)戸λ(B)， (1.5) 
whereぬ(A)=νλ{η(x) = 0 forany x E A}. In partic-
ular， ifwe take A = {-1，0} and B = {0，1}， then we 
have 
νλ(0)νλ(000)三νλ(00)2，




νλ(0100)=νλ{η:η(1) = 01'7(0) =η(ー 1)= O}. 
01 the other hand， when m = n = 1 forthe correlation 
inequalities we consider In this paper， we have 
νλ(・)νλ(・・・)三 ν入(・ )2， (1.8) 
もhatis， 
νλ(・l・・)三 νλ(・|・)， (1.9) 
where 
νλ(・1・)=νλ{ヮ:ヮ(1)= 11η(0) =句(ー 1)= 1}. 
The interesting七hingis that a direction of inequality 
(1.9) is dif，仇e問
and (1.7η). From th巴attr凶、acも“iveness(see page 72in 
Liggett(6))， we can easily expect thaもinequalities(1.3) 
a吋(1.4)hold， moreover， inequality (1.7) also holds 
However， cOI1cerni月 ineqllality(1.9)， we臼 nnot easily 
conclude which direction of inequality is correct. Our 
estimation by Monte Carlo simulation si.lggestsもhatin-
equality (1.9) holds. This is one of the interesもi時 con-
c1usions of this paper. 
This paper is organized as follows. In Section 2， we 
briefly reviewもheresults of the Holley-Liggett method. 
In Section 3， we show how we can derive Holley-Liggetも
bounds from correlation inequalities. Section 4 trea~s 
numerical evidences on some of correlation inequalities. 
Moreove1' we give 1'esults on oriented percolation. Sec-
tion 5 isdevoted to conclusions. 
2 HOLLEY-LIGGETT加lETHOD
Fir叫 weintroduce the following renewal measureμ 
on {O， l}Z with density f isgiven by 
nl n2 悶k
..--^-町、，，--^一、
μ[・0・ 0・0・ 0・0...0・0・ 0・)=
f(nl + 1)f(n2 + 1)'" f(nk + 1) 
乞ご=1mf(m)， 
where μ(nl' n2， • • .，nk) be the probability of having l's 
at nl + 1， nl+ n2 + 2，..， nl + n2 +・・.+nk-1 + k-1 
and O's at al otl悶 sitesin [1，η1+n2+・.+nk+k-1]
with respect to the renewal measureμ， fo1' k ;:2 and 
町三o(i = 1，..， k). Let Y the collectiol1 of al finite 
subsets of Zl and for引lyA E Y， 
σλ(A) = p{ef f:.ゆ fo1'any t三O}，
where ef be the basic contact process s凶rti時 fromA. 
By using the Harris lemma， th'e following theorem is 
obtained， see Chapter VI of Liggett，(6) for example. 
Theorem 2.1. Let入iHL)=2.引】enゐr入三 AiHL)，
hiHL)(A)豆町(A) ゐrallA E Y， 
where 
h~HL)(A) =μ{17 : 1')(x) = 1 for some xεA}， 
for a renewal me錨 ureμ 01{O，l}Z whose density f is
gIveJl byn*h~HL)(A)二 o for allA ofthe form {1， 2，..， n} 
(η主1)，and n* is the gellerator of dual process for the 
basic contact process I1 one dimension. 
Noもethat the above f isgiven as fo11oW8: for n;:: 1， 
f(n) = F(n) -F(n + 1)， and 
(2(n -1))! 
F(n) = (n -1)!η!(2入)n-l・
Applying Theorem 2.1 to A = {1} gives Holley-Liggetも
bound8: 
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3 CORRELATION INEQUALITIES 
II1 this sectiol1， we review. how we .can del'ive Holley-
Liggett bounds from the correlation inequalities. A sim-
ilal' argument appeared in Chapもel'4 of Konno.(3) Com-
pal'ed wi七hthe Holley-Liggett method， we can easily 
obtaill Holley-Liggett bounds by assuming these corre-
lation identiもieshold. 
Here we illtroduce the following correlatioll functions: 
for m， n三0， we let J(m， n吋)be も山heprobabi1ty of hav吋111
1 '、sa叫tm and 0'、sa叫tal 0も山h悶巴町rsites in [1， m + n + 1] with 
respect to v.λwhich is an inval'inat measure starting fl'om 







?…， ，?、、???、 、 ? ? ? ???， ，? 、??
F1'omもhedefinition of the basic contact process il one 
dimension， we have the following cor1'elation identiもles:
λト({O，1，..， n}) -pA({I，..， n})い
入[丸({1，...，い+1})一五({l，..，n})]+ 
2二[戸λ({I，..，n}¥{k})一pA({l，..，n})] = 0， 
where九(A)=νλ{η(x) = 0 fo1' any xεA}. So the 
definition' of J(m， n)gives 
Lemma 3.1. For n三1，
2入J(川)= 2ン(k-1， n一k)，
that js， 
" n 1:-1 n-I: 
ヤ--. ，，...-^ーヘ "..-^-ーヘ
2入νλ('0・・0・)= ) :νλ('0・・ 0・0・ o).
1:=1 
Next we introduce the following conjecもureto get 
Holley-Liggett bounds. This was conjectured by Konno(3) 
(see Co吋巴cture4.5.2). 
Conjecture 3.2. For m， n: 1， 
J(O， O)J(m， n)三J(m，O)J(n， 0)， 
that is， 
m n m n 
，.-^ ヘー ;-'^ -ヘ ，.._..，._._" ，.._.，._， 
νλ(・)νλ(。・0・0・ 0')三 νλ('0・・0・)νλ('0・ 0・)• 
When m 01' n is eqllal to 0， this ineqllality becomes 
equality. Define 
rThS7JE) _ J(m，n) 
J(m，n)=J
νλ(・) - J(O，O) ， 
fo1' λ>入oand m，η 三O.Note that the definition of λc 
gives J(O， 0)=νλ(・)= p入>0 for入>入o.By u凶Slll
J刈(m，n吋)， we can rewriLe the above conjectu1'e出 foIlows.
? ??
Conjecture 3.3. For λ>入oand m， n三1，
J(m，n)三J(m，O)J(n， 0).
Here we intl'Oduce the gener叫ingfunction of the se-
quence J(n， 0):
<p(u) = :LJ(n， O)u叫
，=0 
By using this， Lemma 3.1 can be 1'ewl'itten as 
2汀(n，O)= :LJ(ト 1，n -k)・ (3.1 ) 
From the clefinition of <p(t仏wesee出品
:L [J(n，O)u叶=ψ(tL)-u (3.2) 
Assume Conjecture 3.3. SO we have 
:L:LJ(k-l，lーゆn+l < 
2二乞J(k-1， O)J(n -k， 0)un+1 (3.3) 
n=II:=1 







By Eqs.(3.1)， (3.2) and (3.4)， we have 
ψ2(U) -2λψ(u) + 2λu三O. (3.5) 
Note that if入>入0，t，hen 
ユ-:-._. 1 1 
<p(l) =、 J(71，0) =一一一-向。 J(O，O) ρλ (3.6) 





lー lim 1ノλ(~コ) = 1. 
n-+oa 
From Eq.(3.5) with 11 = 1 a吋 Eq.(3.6)，we have 
2入ρ~-2λpλ+1 三 O. (3.7) 
80 the properLies of continuity and monotonicity fo1' PA 
imply 
バイミ ω 三2 問
We should remark thatもhecontinuity cames fl'om 
Theo1'em 1.6 in Chapter VJ of Liggett(6) and th巴 re-
sult by Bezuidenhout and Grimmett.(8) Concerning the 
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monotonicity， iもcanbe easily obtained， f01" example， 
see page 265 in Liggett.(6) The lowe1" bound on Pλin 
Eq.(3.8) is nothi時 b凶 theHolley-Liggett one on the 
survival probability. Moreover， Eq.(3.8) gives Holley-
Liggett bound on the critical value: 
入c壬λiHL)=2.
T~erefore from the argument in this section we can ob-
tain the following theorem: 
Theorem 3.4. Assume tlJat for any m， n三1，
何¥ n nも n
~戸~，.; ，~ー〈ー""， ，..，._ヘ
νλ(・)νλ(o・ 0.0 ・ o)三νλ(0・ 0・)νλ('0・・ 0・)• 
Tl1en we lJave 
λc壬入iHL)=2，
MPTL)=j+dτ玉川)
4 NUMERICAL RESULTS 
The simulations were cOl1ducted as follows: pa1"ticles， 
occupying sites of a lattice in one dimension， correspond 
to a distrib叫 onof l's (pa凶 cle)and O's (empty sitε) on 
Z1. At each sもepwe take a particle， and either try to cre-
ate another particle on a randomly chosen nearest neigh同
boring site (with probability p =λ/()..+ 1)， succeeds if 
the neighbori時 siteis empty) 01" remove the pa凶 cle
leavi時 anempty site (proba:biliもy1-p = 1/(λ+ 1). 
The system size L was 10000 sites， with the initial 
cOl1figura七iontakel1 as al siもesoccupied. 4000キLsteps 
were 七ak~ll ，the numbers of 01 (η01)， 10.(η10)，010 (nOlO) 
and 1 (η1， corresponds to the number of occupied sites) 
have . been summed over the last 2000* L steps. We 
checked that fo1' all1J values conside1'ed afte1' the il1itial 
2000* L the1'e are no sysもematicchallges in the COl1cen-
もrationof pa1'ticles， indicating th叫 thesystem is in a 
stationary state. 
The results are plotted in 2 ways: as 
7'010三 (nOl*111O)/(n010*n1) ve1'sus p (Fig.1)， al1d as 
dOlO三 (η01* n10)/(川本η1)-n010/nl versus P (Fig.2). 
Taking町1/Lぉ anapproximationof J(l， 0)=νλ(0・)， 
and making similar assumptions fo1' nl，nOl and nlO ane 
cal write the statem巴ntof Conjecture 3.2 with m = n = 
1 as 
n010本η1:; nOlキnlO，
which implies that 7'010三1and d010三O.
When il1te1'preting the graphs note， that because the 
density of empty siもesis close to 0 for big enough p， 
the numbers of configurations involving l's are low and 
the relative error is high， sothaもploもsfor 7' look 1'ather 
bumpy as p app1'oaches 1. Plots fo1' d are much smooもher，
but hide some information， since fo1' big enough p d ap-
p1'oaches zero much faster than r. 
Other combinaもionswcre treated il1 a similar way 
(Fig.1，2). No violations of the ineq叫 itieswere de-
tected， apart from the cases when non-compliance can 
clearly be attributecl， tostl.tistical e1'ror. Fo1' obvious 
symmetry c.onside1'at，iols， c:onfigurat.iols 0100 and 0010 
should lead to the same ，.and p values， deviations in the 
graphs reflect the computational error involved. 
Similar calculations were performed for the or匂nted
site percolaもion，with p田 theoccupation probability. 
For oriented percolation the system size w出 10000，10000 
steps were taken， with statistics summed over the last 
5000 steps (Fig.3 ，4). For orienもedpercolation， similar 
conclusions as for ba.sic contact p1'ocess can be d1'awn， 
although at the 1l10ment. we are unable to provide a the-
oretical explanatioll. 
Note that fo1' the b回iccontacももheもhresholdpoint is 
at p = 0.767324 (Ref.(4)) while fo1' oriented site perco-
la七ionit is at p = 0.705489 (Ref.(9)， vihich defined the 











































O.B 0.85 0.9 0.95 
P 
Fig 1. Basic cOlltact p1'ocess， r versus p. For 0100， 
0010ωld 00100 only points with p :; 0.95 are 
shown， for bigger values of pもhee1'1'o1' is too big， 
50 that data looses al meaning. 
0.014 
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0.65 0.7 0.75 0.8 0.85 0.9 0.95 1 
p 
Fig 3. Orienもedsit.e percola七ion，r versus p. As in 
Fig.1 and Fig.:1， for 0100， 0010 and 00100， points 
too close to 1J = 1 hav巴11.buge statistical e1'ror and 
have been oIllJllit.t，cd. 
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Fig 4. Oriented site percolation， d ve1'sus p. 
In this pap巴rwe cOllsider the cor1'elatioll inequalities 
(Co11jecture 3勾 wl山hgive the same bou 
value alld survival p1'obability fo1'もhe01巴-dimension乱1
basic c∞01叫1比ta拭ctP戸rocess，出 t山ho凶sederi卸V巴虻edby t山heHolle句y-
Lμigg酔巴t“tmethod. Our results by MOllte Ca1'lo simula-
tions suggest that CO吋ectu1'e3.2 holds fo1' (m，η) = 
(1，1)， (1， 2)， (2， 1)， (2， 2).Moreove1' a similar conclusion 
is obtained inもhec出 eof o1'iented si七epercolation. The 



















HusserI' s Philosophy of Mathematics (1) 
-Non-Existence of the Notion ‘Semantic Completeness'一
Kohtaroh NINOMIYA 
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
We would think in this treatise over Husserl's theory of the 'definite multipli・
city' . The 'definiteness' is interpreted generally in three different meanings. 
一一一一一 01:inextensibility. 02: decidability. 03: semantic completeness. 
It should be insisted that 03 is not necessary. Husserl reduces the concept in 
mathematics ，true' to the 'proved-through-axioms'， and the concept 'false' to the 
'refuted-by-axio回， . Husserl has not any idea of the 'semantic completeness' . 

















































































行なってもいる (SuzanneBACHELARD，_A Study of 
Husserl's Formal and Transcendental Lo~ic. 1968 
(La lo~ique de Husserl: Etudes sur“Louque for-



























































































































































































































































































































































































































意味な式 x について、「証明されるJことを BA と
表示し、 「真JをWA と、「偽jを FA と表示して、
これらを整理すれば、次のようになるだろう。
① BAx ー参 WAX 
② -BAx 一歩 -WAx 
③ -BA-x ~ -FAX 
??


















































a. BAX -ー+ WAX 

















式 x とその否定 .....Xとのいずれにも付せられるよ




































































































































































































































Cognition underling converb "yaru" in Japanese 
Toshiharu MATSUMOTO and Toru SHIONOYA 
(原稿受付日 平成10年 5月8日 論文受理日 平成10年8月31日)
Abstract 
Two kinds of usage are found in the dictionaries on the converb "yaru"， iι(i) expres-
sion of benefactive action to others， and (i) expression of negative feeling. The usage (i) 
seems to be contradktory to the usage (i). The present paper analyzes出ereco伊ition
behind the usages of the converb "yaru" and attempts to establish a generalization 
which cover both of two usage. The converb "yaru" shows the speaker recognizes (i) 
that there is a conflict， (i) that the actor can solve CONFUCT， and (ii) that the actor h出
CONTROLLABILITY. It also explains how the usage of "yaru" affect the rank of the per-
sons concerned， and the usage of other benefactive converbs such as喰ureru"and 
"町lorau..





































































































































































































































































































































































































































































































































A case study of a child with learning disability 
for reading and writing Kanji character 
Toshiharu MA:τ'SUMOTO 
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
The purpose of this paper is to report a learning disabled chUd with a disorder 
involving Kanji reading and writing. The patient was 13-years-old boy. Aト
though he showed generally normal intellectual ability and his performance on 
WISC由 Rindicated that VIP was 100 and PIQ was 113， his could only read 71% of 
Kan.i， which he learned at age 6 to 8. He could only write 27% of that. A test of 
reading ability showed that his performance of reading was significantly lower 
than average. Some test of Kan.ii reading and comprehension indicated that he 
could comprehend the meaning of Kanji， which he could not lItter. On the other 
hand， he cOllld vislIally memorize the shape of Kanji both in short term and in 
long term.日isproblem in processing Kanji character was discllssed. 













































































































テスト 2(語識別) 段階値 4(偏差値40-44)
テスト 3(文理解) 段階値 3(偏差値35-39)
テスト 4(文章記憶)段階値 5(偏差値45-49)
テスト 5(推論) 段階値 2(偏差値30-34)












































































































































































































































3 r思Jおもうのお， r安Jあ(安全から) ・やすく
するとか， r楽Jたのしい， r薬」く， r答Jこたえの
事、-， 
くく形態的類似性に基づくと思われる誤り>>
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Jun MAEDA and Toshiharu MA:τSUMOTO 
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
We foIlowed in this paper the premise that the psychotherapy or psychological treatment 
was the interpersonal support technique operating communication. In consideration of this， we 
focused on the negative transference and the logicaltypes le創羽ingtheory by Ba旬son，G.and 
examine出erole of negative transference in the psychological treatment. Then we presented two 
cases who show negative transference. We examined the interpersonal relationship represented 
in those cases. After出at，we discussed the feature that was constructed by the transference and 
the role of negative transference in relearning of learning 1 in those cases. Through the discus-
sion， itwas suggested that the transference situation could provide the field of relearning about 
learning 1 in the psychological treatment. It was revealed th巴importanceof the n巴utralattitude 
Qf clinical psychologist in the transference situation as the field of relearning. 













































































































































































































































a iは bi-lの「反応Jで，その反応を biが強化
































































4. 1 . 1 家族構成など 初対面当時，患者は19才独身
で，両親は患者が16才のときに離婚したため，父親と弟
と患者の3人暮しであった.
4. 1 .2 家族歴特筆すべきものはない.
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(2)遠藤 幸彦，転移の取り扱いはなぜ重視されるの
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著作集6，人文書院，
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On “Reawakening of the仕uechurch" in Jerusalem 
Eiko ANDO掌
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
In my recent thesis 1 elucidated the complicated and chωtic s加 ctureof Jerusa/em by 
interpreting chapter 1. In this thesis 1 would Iike to explicate what副依ewants to say in chapter 2. 
In chapter 2 Blake defmes "the Religion of Jesus" as "true Christianity" whoSe essenωis 'Forgiving 
of Sins'， on the other hand Judaism which insists on punishment for sin and emphasizes 'the ten 
commandments' is regarded as 'false religion' or 'dogmatic christianity" by Blake. According to 
Blake， England was the holy land ruled by Jesus but the Anglican Church in the 18th cenωry was 
corrupt and adhered to false religion Iike Judaism. Therefore Blake first points out the decline and 
fal of出eAnglican Church and then en∞urages it to remember the omnipresence of Jesus who 
always forgives sinners without judging or punishing t):lem. Blake seems to describe in chapter 2 
the restoration of the Anglican Church through the image of decline and f1副， struggle and rebirth of 
Cathedral Cities Iike London， Bath and Ely. 





















Jerusalem the Emanation of the Giant Albion! 
Can it be? Is it a 
Truth that the Learned have explored? Was 
Btirain the Primitive 
Seat of the Patriarchal Religion? If it is 
true， my title-page is a1so 
True， that Jerusalem was & is the Emanation of 
the Giant Albion. It 
is True and cannot be controverted. Ye are 
united， 0 ye lnhabitants 
of Earth in One Religion， The Religion of 
Jesus， the most Ancient， 
the Eternal & the Everlasting Gospel. The 
Wicked will turn it to 
Wickedness， the Righteous to Righteousness. 
"Jerusalem the Emanation of the Giant Albion! Can it be?" 
と聞い Blakeは英国 (Albion) とエルサレムとの関係
の深さを指摘する。この一見すると Blakeの独断とも
思われる英国とエルサレムとの密着性を証明するため
にBlakeはまず "Is it a Truth that the Learned have 




らである 2)。そこから "WasBritain the Primitive Seat of 
the Patriarchal Religion? "と言われるように英国は古代
イスラエルにおけるモ}ゼ以前の族長の宗教つまりユ
ダヤ教の中心地であったことが類推されるのである。
そして "Ifit is true， my title-page is also True， that 






あろうか。これを解く鍵は次の "Yeare united， 0 ye 
Inhabitants of Earth， inOne Religion， The Religion of Jesus， 












Wicked willωrn it to Wickedness， the Righteous to 
































The fields from lslington to Marybone， 
To Primrose Hill and Saint John's Wood， 
Were builded over with pillars of gold， 
And there Jerusalem's pillars stood. 
Her litle ones ran on the fields， 
-148 -
「ヱルサレムJにおける「教会の覚醒J
The Lamb of God among them seen， 
And fair Jerusalem his Bride， 
Among the litt1e meadows green. 
She walks upon our meadows green， 
The Lamb of God walks by her side， 
And every English Chi1d isseen 
Chi1dren of Jesus & his Bride. 
Forgiving trespasses and sins 
Lest Babylon with cruel Og 
With Moral & Self-righteous Law 







Albion's Spec仕efrom his Loins 
Tore forth in al1 the pomp of War: 
Satan tis name:in flames of釘re










And 0 thou Lamb of God， whom 1 
Slew in my dark self-righteous pride， 
Art thou return'd to Albion's Land? 
And is Jerusalem thy Bride? 
Come to my arms & never more 
Depart， but dwell for ever here: 
Create my Spirit to thy Love: 
Subdue my Spectre to thy Fear. 
Spectre of Albion! warlike Fiend! 
In clouds of blood & ruin rol1'd， 
1 here reclaim thee as my own， 
My Self-hood! Satan! armed in gold. 
Is this thy soft Family-Love， 
Thy cruel Patriarcha1 pride， 
Planting thy Fami1y alone， 
































From willing sacrifice of Self， tosacrifiωof 
(miscalled) Enemies 
For Atonement. Albion began to erect twelve 
Altars 
























"Battersea & Chelsea 110Urn， London & 
Canterbury tremble" 
(pI.33 (29) 1.12) 
ということになるのである。 Blakeは"for Cities A問



















And the gates of this Chapel were shut， 
And "Thou shalt not" writ over the door; 
So 1ωrn'd to the Garden of Love 
That so many sweet flowers bone; 
(第2連)
And 1 saw it was filed with graves， 
And tomb-stones where flowers should be; 
And Priests in black gowns were walking their rounds， 












And the Divine voice cruηe from the Furnaces， 
as multitudes without 
Number， the voices of the innumerable 
multitudes of Eternity! 
And the appearance of a Man was een in the 
Furnaces 
Saving those who have sinned from the 
punishment of the Law 




And keeping them from Sin by the mild 














"Mu如alin one加 other'slove and wrath al renewing 
"We live as One Man;for contracting our infinite senses 
"We behold multitude，or expanding， we behold as one， 
"As One Man al the Universal Family，and that One Man 
"We cal Jesus the Christ; and he in uS，and we in him， 
"Live in perfect harmony in Eden， the land of Iife， 




He says:"Return， Albion， return! 1 
give myself for thee: 
" My streets are my Ideas of lmagination. 






And these the Twenty-four in whom the Divine Family 
Appear'd;and they were One in Hiin， A Human Vision! 
Human Divine， Jesus the Saviour， blessed for 
ever and ever. 
(p1.40 (36) 1.45・47)
さらに Blakeは続けて
Selsey， true friend! who afterwards 
submitted to be devour'd 
By the waves of Despair，. whose Emanation rose above 
The flood and was nam'd Chichester， lovely 









Bath， mind Physician ofEternity. mysterious power. 





"And merciful the Individuality. however high 
"Our palaces and cities and however合uitful
are our fieIds， 
"In Selfhood. we are nothing， but fade away 
in morning's breath. 
"Our mildness is nothing: the greatest 
mildness we can use 
"ls incapable and nothing: none but the Lamb 
of God can heal 
安藤栄子
"This dread disease， none but Jesus. 0 Lord， 










Hereford， ancient Guardian of Wales， whose hands 
Builded the mountain palaces of Eden， 
stupendous works! 
Lincoln， Durham & Carlisle， Counsellrs of Los， 
And Ely， Scribe of Los， whose pen no other hand 
Dare touch: Oxford， immortal Bard， with eloquence 
Divine he wept over Albion spe水ingthe words of God 












The Complete Wヤitings0/ William B/ake (London: Oxford 
University Press， 1969)による。
1) 拙著 rW.ブレイクの「エルサレムjについてj
室蘭工業大学紀要 第47号 ( 1 9 9 7年)を参照
のこと。
2) W.H.Stevenson ed.，The Poems 0/ William Blake， 
(London: Longman Group Limited，1971) ， p.676. 
3) "emanation"は人聞が互いに愛し合い結ばれるため
に必要な人間に内在する女性的分身である。
(S.F.Damon， A Blake Dictionary: The ldeas and伽ηbols0/ 
William Blake (Providence， Rhode Island:Brown University 
Press， 1965) ，pp.I20い121.)例えば Albionの4つの精神機









6) Damon， A Blak宮Dictionaη"pp.l81・182.
7) The Complete Writings of 附lliamB似た， p.387. 
8) A Blake Dictionary， p.410. 
9) r倉IJ世記j 2 2章(l・12節)
10) J.R.H.ムアマン「イギリス教会史j、八代崇他共
訳(聖公会出版、 1991年)365・366頁。
11) ゴノレゴヌーザは Losが Albionを再生させるため
に建てた幻想的な芸術の都市である。そこにある東西
南北の門のうち、西の門だけは「最後の日 Jまで閉じ
ていると言われる。 Damon，A Blake Dictionary， 
pp.l63・164.
ヮ ???
Mem. Muroran Inst. Tech.，48 (1998) 153-159 
" Siddhartha“als Weltliteratur 
-eine vergleichende literaturwissenschaftliche Forschung 
Hideshige OMURA and Ma1cel Wenzel CHALUPA 
(Received 8 May 1998， Accepted 31 August 1998) 
Hennann Hesse (1877-1962) was one of the modem greatest Gennan authors who has had an idea of the 
worldlilerature like Johann Wolfgang von Goethe， e.g. Hesse has written in "The Iibr町 ofIhe world li-
terature" for the Reclam ; "Including the Bible known by everybody， 1 place in the beginning of this 
booklet a part of the ancient indian wisdom that people cal Vedanta， End of Veda， inthe form of 
selections from Upanishad. -Selected words of Buddha belong 10 il. -We choose from the ancient 
China the Analects of Confucius， The Taoism of Lao-tse and Dschuang of wonderful aJlegories". We can 
cite "Siddhartha" as the worldliterature.τbat novel published in 1922 is one of the worldliteratu田The
work is an important novel that is read unquetionable and most in this centuryー theWorldedition 
amounled 10 Mil1ions of Iwo figures at present (by Gunter Baumann). lt subsumes the following ideas: 
Hinduism. Buddhism， Chrischanism and Taoism. This work tries 10 interpret with the method of the inter-
pretative theory出atwe understand Iiterary works their immanent law， because the literary works aim for 
the realization口fthe authors' wishes in which their writing behaviors overcome the existent and real 
'self and acquire a new 'self(by Kenzaburo Oe). And the study tries to explain "Siddb訂tha"wi由 the
comparative Iiterature. 
Keyword目Siddhartha，die Inteゅretation，die vergleichende 
Literaturwissenschaft， die Weltliteratur 
Einleitung 
1st es gut， wenn man utilitar und nutzlich ist， wenn man so 
d巴nktund auch so handelt? Die W，巴ltin d巴rGegenwart ist be-
fangen in diesen Fragenkomplex. Sie befindet sich auf dem 
Wendepunkt. Die Frage der Nutzlichkeit und Utilitarismus geht 
wie巴ineWell巴uberalle Erdteile und Seen. Die Menschheit 
beginnt zu verstehn， das neben der Dringlichkeit der Wirt・
schaft，industrieller Entwicklung und Politik die Problematik des 
einvernehmlichen herzlichen Lebens. Also die soziale角Qualitat
des Lebens，genau die selbe - wenn nicht entscheidende，-
B巴deutunginnehat. Der kulturelJe Ausdruck ist einer der 
wichtigsten Erscheinungsform巴ndieser sozialen Qualitat des 
Lebens. Einst hatte Johann Wolfgang von Goethe eine Vorstel幽
lung entwickelt， die Idee der "Weltliteratur“. Dabei hatte er 
vielleicht die europaische Literatur als die "Weltliteratur“betra-
chtet. Die heutigen Romane wi巴..MoMo“vonMichael Ende 
oder "Sophies Verden" von Jostein Gaarder werden weltweit 
gelesen. Diese Literatur hatte ihren Eingang in die Weltliteratur 
gefund巴n.Solch einer modernen grosen Schriftsteller war 
Herrnann Hesse. 
So wie Johann W. von Goethe， auch Hermann Hess巴hatte
sich mit dem Ideal d巴r"Weltliteratur“beshaftigt. Als ein 
Schriftsteller der Gegenwart uberschritt Hermann Hesse die 
Common Subject Division， Muroran lnstitute ofTechnology. 
Grenzen d巴reuropaischen Schaffenkunst， um sich dem Ideal der 
Weltliteratur zu nahern und um dem Ziel Rechnung zu tragen. In 
dem Zusammmenhang mochten wir auf Hesses "Bibliothek der 
Weltliteratur“hinweisen， die er fur Reclam schrieb. 
..Auser der uns allen bekannten Bibel stelle ich an den 
Anfang unser巴rSammlung jener Teil der altindischen 
W巴isheit，den man Vedanta ・，Endedes Veda‘nennt， in
Forrn einen Auswahl aus den Upanishaden. Die Auswahl 
aus d巴nReden Buddha gehort dazu. Aus den aIten China 
wahlen wir dann die Gesprache des Konfuzius， das 
beruhnt巴Tao-Te-King des Lao-tse und die herrlich巴n
Gleichnisse der Dschuang.“1) 
Einer der bedeutenden Werke， die unter Hermann Hesses 
Feder 1922 entstanden， ist heutzutage rnit Recht zu dem Begriff 
der "Weltliteratur“gezahlt. Die Erzahlung ..Siddhartha"， die 
1922 veroffentlicht wurde， gehort zu der Weltliteratur der 
Gegenwart. 1m Jahre 1997 hat Gunter Baumann in "Herrnann 
Hesse-Dichter und Weiser“geschrieben: ..das Werk gehort 
zweifelsohne zu den wichtigsten und meistgelesensten Text巴n
dieses Jahrhund巴巾.Weltauflage hat mittlerweile zweistellige 
Millionenziffern erreicht.“2) "Siddhartha -eine indische 
Dichtung“ist die Erzahlung， die unter den vielseitigen Ein-
fluss巴ndes Hinduismus， Buddhismus Christentum und 
Thaoismus ihre Weisheit und tiefsinnige Lebenslehre zu 
erzahlen verrnag. Der Weg， das Muhen und der Ziel -80 wie 
das Kredo stelt es dar. 
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"Und so sah Govinda， dies Lacheln der Mask巴， dies 
Lach巴lnder Einheit uber den Stromenden Gestaltungen， 
dies Lacheln der Gleichzeitigkeit uber den Tausend 
Geburt巴nund Toden. Dies Lacheln Siddharthas war genau 
dasselbe， war genau das gleiche， stile feine undurch-
dringliche， vielleicht g首tige，vielleicht spottische， weise， 
tausendfaltige Lacheln Gotamas， des Buddha， wie er 
selbst es hundertmal mit Ehrfurcht gesehen hate. So das 
wuste Govinda， lachelten die Vollendeten.“幻
Die vorliegende Arbeit interpreti巴口 mitder Methodik der 
Interpretation， den Grundgedanken der Dichtung， die das Werk 
und mit den immanent巴nRegeln au依lart.Denn das Werk des 
SchriftstelIers ist die Realisierung des Wunsches， durch das 
niedergeschrieben巴Wortund die Tat das wirkliche，daseiende 
Ich zコuberwindenund das neue Ich zu erreichenグDar凶tver-
suchen wir eine vergleichende wissenschftliche Forschung， 
um die asiatische und europ泌氏heDenkweise zu vergleichen. 
1 
Die neuz巴itlichenGenerationen haben di巴Sonnenenergie，die 
seit funf Milliarden Jahren auf die Erde eingestrahlt wurde， seit 
funfhundert Jahren konnsumiert. Die Folgen des unproportion-
nal巴nEnergiekonsums sind heutzutage fur jederman klar: Die 
Erwarmung der Umwelt mit al巴nnegativen Folgen， das 
Entstehen d巴sOzonloches， das w巴iterhinzu den selben 
Problemen fuhrt， und nochmal verstarkt. Sowohl die 
Erdumweltzers:orung wie auch die Umweltverschmutzung wer-
den zu einer Vernichtung d巴rmodernen und zukunftig巴n
Generationen fuhren. Betrachten wir die Geschichte mod巴men
Menschen mit allen seinen Kat紘lysmenwie die Sklaverei， di巴
unzahlige Krieg巴， vor alIem den ersten und zweiten Weltkrieg， 
mussen wir mit Erschutterung feststellen， das dies巴
Lebensgrundlage zur Zeit die schlimmsten Verbrechen ubertref-
fen.') 
Die Eingangsfrage， die wir uns gestellt haben-"ist es gut， 
wenn man utilitar und nutzlich denkt und handelt?“bleibt eine 
zentrale und wichtige Frage. 
Wir， die uns den hochentwickelten Industrien untergeordnet 
haben， und deren auf "Verderb und Gnade“ausgeliefert haben， 
leben ein zweifelhaftes Dasein. Die Folge dieser Entfremdung 
wendet sich dem Innenleben zu. Die Gewissen， die sowohl in 
D巴utschlandwie auch bei uns in Japan durch die zwei verhee-
renden Weltkriege gelitten hatten， sowie im Falle von Hermann 
Hesse， Thomas Mann， Mokichi Saitoh oder Shinobu Origuchi 
suchten "den Weg nach Innen". Das zur Zeit bestehende Reelle 
und der Naturfremd巴konntensi巴nichtakzeptieren目 Invielen 
Fallen blieb die "Innere Emigration“der Ausweg. So war es im 
Falle Hermann Hesse， seine Dichtung" Siddhartha". Wir， die 
wir taglich das Verbrechen nahmens "die Umweltzerstohrung" 
begeh巴n，sollten印刷gsein， die Zweifel und Qual dieser Denker 
nachzu巴mpfinden.Keiji Nishitani hatte in seinem Aufsatz 
"Goethe und 恥reltkultur“geschrieben，das die Gegenw釘tnicht 
nur das Gebiet des wirklich巴nLεbensbeinhaltet， zu dem das 
politische oder wirtschaftliche Leben gehort， sondem auch das 
Geistesleben mit dem Problem der Seel巴innehat.酌
Es ware sinnvoll fur uns， wenn wir alle， die die Verantwor・
tung fur die heutige Erdumweltzerstorung tragen， die Seelennot 
unserer Denker in den Weltkriegen nachempfinden konnten. In 
dem Zusammenhang schlagt Keiji Nishitani an d巴m
Wendepunkt der Weltgeistesgeschichte， angelehnt an Goeth巴S
Id田 der"Weltliteratur“，die Idee der "Weltkultur“vor. Wie 
schon fruher erwahnt， Hermann Hesse besas， die Idee des Be-
griffes "Weltli防御r“.Di巴sehatte einen ti巴fenEinflus auf sein 
Werk "Siddhartha“ausgeubt. Die folgende Schilderung erinnert 
uns direkt an Lao-tse Worte; 
"Lange Zeit habe ich gebraucht und bin noch nicht damit 
zu Ende um dies zu lemen， 0Govinda: das man nicht ler-
nen kann! Es gibt so glaube ich， inder Tat jenes Ding 
nicht， das wir >lern巴n<nennen. Es gibt， 0 mein Freund， 
nur ein Wissen. Das ist uberall， Das ist Atm叩， Das ist in 
mir und in dir und in jedem Wesen. Und beginne ich zu 
glauben: Dies Wissen hat keinen argeren Feind als 
Wissenwollen， als das Lernen“ 7、
Auch Lao-tse behauptet unvemunftige Weisheit， und lemt das 
unvemunftige Lemen. 
"Brich ab das Lemen， sobist du Sorgenfrei. 
Wie weit ist ，1a“von"Hm“entfemt? 
Wie weit ist das Gut von Bosen entfernt? 
Oder du weist， das weich starker ist als. hart， 
Wasser st孟rkerals Fels……叫
Der Gedanke Lao-tse ist wie folgt. 
"Das Weichst巴inder Welt uberrennt das Harteste in d巴r
Existenz. 
Nichts in der Welt ist so weich und schwach wie das 
Wasser. 
Aber beim Angriff gegen das Harte und Starke， 
Nichts ubertrifft das Wasser， weil es durchaus unmoglich 
ist， die Natur des Wassers zu verandem. 
Das Wasser， das keine bestimmte Form hat， dringt in das 
Luckenlose ein. 
Daran erkenne ich den Vorteil der Weichheit. 
Das Schwache besiegt den Starken. 
Di巴Weichebesiegt den Harten.叫
Siddharthas Dichtung ist durchdrungen mit dieser wi巴isheit，die 
wir auch in Gesprach mit Vasudeva lesen konnen: 
"Du zwingst ihn nicht， schlagst ihn nicht， befiehlst ihn 
icht， weil du weiβt， das weich starker ist als hart， Wasser 
starker als Fels， Liebe starker als Gewalt. Sehr gut ich lobe 
dich・‘凶
Ubrigens stellt auch Goethe in "Faust“spottisch uber die 
Vernunft dar: 
"Ich seh巴nur，wie sich die Menschen plagen. 
Der kleine Gott der Welt bleibt stets von gleichem Schlag 
Und ist so wunderlich als wie am ersten Tag. 
Einw巴nigbesser wurd‘巴rleben， 
Hattst du ihm nicht den Schein des Himmelslichts 
geg巴ben;
Er nennt‘s Vemunft und braucht‘s allein， 
Nur tierischer als jedes Tier zu sein.“11) 
2 
Zum Beginn des ersten Weltkrieges hatte Hesse ein Essay ，0 
Freunde nicht diese Tone“in einer Zeitung veroffentlicht. 1札
diesem Essay behauptet巴Hesse，das der Krieg den Unt巴rgang
des Abendlandes wird. Naturlich wurde seine Meinung durch 
die damalige offent1ichkeit abgelehnt. Die meisten Verlage 
haben abgelehnt， seine Schrift zu veroffentlichen. Hesse hatte an 
der offentlichen Ablehnung， die ihn auch personlich geschadigt 
hatte， schwer getragen hatte. In dieser fur ihn bewegten Zeit， 
begann Hess巴ander Dichtung "Siddhartha“zu arbeiten als an 
einen "Weg nach Innen“. Der erster Teil wurde dem grosen 
franzosischen Schriftsteller Romain Rolland gewidmet. 
Es versteht sich von selbst， das Siddhartha der Name des 
Erleuchteten "Gotama Buddha" ist und das Hesse durch die 
Siddha口hasErleuchtung seinen Werd巴gangnacherleben will. 
Diese Dichtung， die das Leb巴ndes Gotama Buddha ls eine 
parallele Erzahlung nacherzahlte， pras巴ntiertBuddha in 
zweifachen Weis巴.Somit ist es， wie HideοMinegishi verlautet 
ein巴Erzahlunguber "doppelten Buddha.“12) Der erhabene 
Buddha selbst erscheint in dieser Erzahlung im Hintergrund. 
"Sieh hier“sagt Siddhartha leise zu Govinda. "Dieser 
hier ist der Buddha“. Aufmerksam blickte Govinda den 
Monch in der gelben Kutte an， der sich in nichts von den 
Hunderten der Monche， zu unterscheiden schien. Und bald 
erkannt巴auchGovinda:Dieser ist es， und sie folgten ihm 
nach ..der Buddha ging seines Weges bescheiden und 
Gedanken versunken， sein stilles Gesicht war weder 
???
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frohlich noch traurig， es schien 1巴isenach innen zu 
lacheln.'31 
Eine beabsichtigte Spiegelung der Geschehnisse im Leben 
des Buddhas wird man aus zweifacher Sicht， aJs den Betrachteten 
und der Betrachter gez巴igt.Dadurch kommt es zu einer 
V巴rtiefungund verbesserten Verstandnis der indischen Kultur 
und Religion auserhaJb von Indien. 
Hesse， d巴S8巴nGrosvater und Vat巴rlange Jahre in Indien als 
Missionare verbracht haben und dessen Mutter in Indien 
geboren war， hatte reiche Kenntnisse d巴rindischen Sprache， 
Kultur und des Gedankengutes. Die Einflusse des Buddhismus 
und dessen Lehre fu加teden Feder des Dichters. 
"So wandelte Gotama d巴rStadt entgegen， um Almosen zu 
sammeln， und die beiden Samanas erkannten ihn einzig an 
d巴rVollkommenheit seiner Ruhe，組 derStiJle seiner Ge-
stalt， in welcher kein Suchen， kein Wollen， kein 
Nachahmen kein Bemuhen zu erkennen war， nur Licht 
und Frieden.... >Heute werden wir die Lehre aus seinem 
Munde vemehmen，< sagte Govinda. Mit sanfter， doch fes・
ter Stimme sprach der Erhabene， lehrte die vier 
Hauptsatze， lehrte den achtfachen Pfad..・
Die Implikationen der buddhistischer Lehre im Leb巴ndes 
Individuums werden dann dem abendlandisch巴nLeser klar 
vorg巴fuh戊.
"Abgesagt hast du Heimat und Eltem， abgesagt Herkunft 
und Eigentum， abgesagt dein巴meigenen WiJlen， abgesagt 
derFr巴undscbaft，so will es die Lehre， sowiIl巴sder Erha-
bene. So hast du selbst es gewollt“IS) 
"Siddh釘tha“istin der indischen Kultur voll verankert. Diese 
hatte das Abendland umgefahren und in Japan angekommen 
war， so wie Philosophie Schopenhauer. Dr. H司jimeNakamura 
schrieb "Die Gesinnung ， die Held Siddhartha hatte， schlies aJle 
Gegensatze aus. Auf diese Weise kann man >upanischaden-und 
vedantahaft< sagen“凶.1m allgemeinen legt man das Werk vor 
dem personlichen， gesellschaftlichen oder psychologischen 
Hintergrund aus. Der Forscher gehe allein das Wort des Dichters 
an， erhabe'sich nur das zu kummem， was in der Sprache ver-
wirklicht wurde.....Der Interpret aber mus auf wis-
senschaftlichen Weise etwas uber die Dichtung aussagen， ihre 
Geheimnisse und ihre Schonheit， ohne sie zu zerstoren， 
erschliest und mit der Erkenntnis zugleich die Lust am Wert des 
Sprach-Kunstwerkes vertieftl7)..… Langst hatte uns die 
Hermeneutik gelernt， das wir das Ganze aus dem Einzelnen， 
und das Einzelne aus dem Ganzen verstehen konnen. 
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Der Sohn des Bramanen (ubrigens; Sakyamni Gotama 
Buddha stammte nicht aus einer bramanischen Familie. Und 
zwar "Siddharta“ist uberhaupt nicht eine bibliografische 
Dichtung des r巴alenGotama Budda， sondern als der gleich・
namige， fiktive Fremde dargestellt) fragte selbst spontan nach 
Atman 
Wem anders war zu opfern， wem anders war Verehrung 
darzubringen aJs Ihm， dem Einzigen， dem Atman? Wo war 
Atman zu finden， wo wohnte Er， wo schlug Sein ewiges 
Herz? wo anders als im eigenen Ich， Innersten， im 
Unzerstorbaren， das ein jeder in sich trug? Aber wo， wo 
war dies Ich， dies Innerste， dies Letzte?“18) 
Diese Frage， dies w訂 seinDurst， dies war sein Leiden. Eine 
Frage， die in jedermann wach wird， dessen "Ich“zur Bewust司
sein erwacht. 1m allgemeinen stellen sich Inder vor， das der 
Atman das personliche und damit alJgemeine Ich ist. Deshalb 
denken Inder， aus der Feststellung des personlichen Ich gleich-
zeitich das alJgem巴in巴Ichabzuleiten. Durch die Seelenqual 
getrieben， geht Siddhartha zu den Samanas. Sein Ziel stand fest. 
Ein einzig巴rZiel stand vor ihm…leer werden.... 
????
"Ein Ziel stand vor Siddhatha ein einziges:leer werden， 
Leer von Durst， 1閃 rvon Wunsch， leer von Traum， leer 
von Freude und Leid. Von sich selbst wegsterben， nicht 
mehr Ich sein， entleerten Herzens Ruhe zu finden.“1町
sein Ziel und seine Erwartungen sind eins: 
"Wenn alles ich uberwunden und gestorben war， wenn 
jede Sucht und jeder Trieb im Herzen schwieg， dann 
muste das Letzte erwachen， das Innerste im Wesen， das 
nicht mehr ich ist， das grose Geheimnis.“目}
Dieser Ziel wird aber nicht erreicht. Keine einzelne QuaJ， kein 
gluhende Schmerz， keine stoische Entsagung hatte zum 
Erwunschten gefuhrt. D巴rWeg der Entselbstung durch den 
Schmerz， durch Erleiden， durch Hunger und Durst fuhrte zum 
zeitweiligen Nicht-Ich. Und obwohl Siddhartha tausendmal dem 
Ich entfloh， erke耐teimm巴rwieder zuruck. Keine Muhe fu防te
zum Durchbrechen des auferlegtei1 Kreislaufes. Wahrlich be-
stand das subjektive Ich. 
"Wahrlich， kein Ding in der Welt hat so viel meine Gedan-
ken beschaftigt wie dieses mein Ich， dies Ratsel， das ich 
lebe， das ich einer und von allen anderen g巴trenntund 
abgesondert bin， das ich Siddhartha bin! Und uber kein 
Ding in der Welt weis ich weniger als油巴rmich， uber 
Siddhartha!“21) 
Das letzte Erwachen， die Wiedergeburt des innersten Wesens， 
das Ablegen des inneren Ich und die innere Einkehr...das ist das-
grose Geheimnis. Die indisch巴Denkweiseist der modernen 
europaischen nicht unahnlich. Sie wiederspricht nicht dem 
Mahayana Buddhismus. In Mahaparinibbana wird das geweihte 
Licht zum Ich， das geweihte Licht zum Dharma. Wenn man das 
Dharma des Menschen ausfuhrt， verwirklicht sich das wahre 
Ich. Das einzige Ziel Siddharthas， leer zu werden， dauerte nur 
kurzere Zeit， vielJeicht ein paar Tage， dann kehrte sein Ich 
zuruck. 
Nun ist der Gedanke der Upanisaden am v巴rschiedensten，
diese kann man nicht verschiedenlos zusammenfass巴n，aber die 
aJlgemeine Kennzeichnung der verschiedensten Gedanken ist es， 
auf die Weisheit (junana) gr砧tesGewicht zu legen. Syuhyuh 
Kanaoka hatte zu den funf Kernen der Upanisaden vorgestosen. 
1) Die Einstimmigkeit des Weltgeistes mit dem Ich. 
2) Die Verleugnung der Vielseitigkeit und der vc巴rschiedenheit
der Ausenwelt. 
3) Die Erleuchtung mit der vijnana. 
4) Der Gedanke der Seelenverwandlung und der Karman. 
5) Das grose Gewicht auf die elementaren Krafte， die das Ich 
und funf Grosen bilden， zu legen.22l 
Nachdem uns diese charakteristischen Merkmale bewust wer-
den， verstehen wir leicht， das Siddhartha upanisdhaden・und
vedantahaft ist. S巴ineAusbildung zum Samana endet fur ihn in 
einer durch ihn erkannten Sackgasse. 
"Was ich bis zu diesem Tage bei den Samanas gelernt 
habe， das， 0Govinda， hatte ich schneller und einfacher ler-
nen konnen....was ist Versenkung?…Was ist Fasten? ..Es 
ist Flucht vor dem Ich，es ist ein kurzes Entrinnen aus der 
Qual des Ichseins， esist eine kurze Betaubung gegen也n
Schm巴rzund die Unsinnigkeit des Lebens.“23) 
Dann trift und spricht Siddhartha mit Gotama Buddha， und 
sagt. 
"Ich habe nicht einen Augenblick gezweifelt. das du 
Buddha bis't. Das du das Ziel erreicht hast.…sie ist dir 
geworden aus deinem eigenen Suchen， auf deinem eige・
nen Wege， durch Gedanken， durch Versenkung， durch 
Erkenntnis， durch Erleuchtung. Nicht ist sie dir Geworden 
durch! Und -so ist mein Gedanke. 0， Erhabener・keinem
wird Erlosung zuteil durch Lehre!制
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Letzten Endes ist Siddhartha llUt dem Leben als Samana nicht 
zufrieden und geht in die gewohnliche Welt zuruck， um Kauf-
mann zu werden. Er war sein eigener Herr geworden. Das erin-
nert uns an das einsame Leiden von Arjuna der Baghavad-gita 
vor dem grosten Krieg: Bhaghavadgita [Gesanng Gottes] ist am 
Anfang d巴rMahabharata Bd. 6. der Krieg Bhi!)ma， der von nun 
an wie der erste Weltkrieg in Hesses Zeit ausbricht. Der Held 
Aりuna，der Machtige Kieger， findet im H田rdes Feindes seine 
Verwandte und seine verehrten Lehrer….so wiU er nicht 
kampfen und uberleben， um sogar sie zu ermorden， sagt er 
seinem vertraulen Freund K!"与na[in Wahrheit die Verkorperung 
des Herrn d巴rGotter]， das er nicht kampfe. Siddharthas 
Handeln， indie gewohnliche Welt zuruckzugehen; als ob er 
gesagt hatte: 
Dein Interess巴[aber]s巴inur auf das Handeln g巴richtet，
ni巴malsauf dessen Fruchte des Handelns Bestimmen， 
[ab巴r]neige [auch] nicht zur Untatigkeit.251 
Uber die Bhagavadgita hat Hermann Hesse ganz begeistert in 
"Eir同 Bibliothekder WI巴ltliteratur“白rReclam geschri巴ben.
"Von da aus suchte ich weit巴r，und bald tat ich den ersten 
Fund， ich las mit Herzklopfen巴inel]bersetzung der Bha-
gavadgita. Es war schaud巴rhafteUbersetzung， und bis 
heute kenn巴 ichkeine wirklich schone， obwohI ich 
mehrere las， aber hier fand ich zum erstenmal ein Korn 
von dem Gold， das ich bei di巴serSuche geahnt hate: Ich 
entd己ckteden asiatischen Einheitsg巴dankenin seiner 
indischen G巴stalt.Von da an horte ich auf， jene 
wichtigtuenden Schriftchen uber Karma und 
Wiedergeburtslehre zu lesen und llUch uber ihre Enge und 
Schulmeisterei zu argern; statt dessen suchte ich mir 
anzueignen， was rnir an回htenQuellen erreichbar war.“26) 
Die Rezeption des民hten，grosartigen Widerhalls der indischen-
eligios-philosophischen Dichtung， inder Goethez巴itkeimge-
fehigt， kam dann in der deutschen romantischen Schule in die 
Blutezeit. Friedrich Schleg巴1(1772・1829)glaubte， das in der 
indischen Dichtung alle Worter beinhaltet sind， die die 
Menschheit erschopft hatte， die Quelle aller Gedanken und 
Dichtungen' gesehen hate. Nachdem August Wilhelm Schlegel 
(1769-1845) die Stellung des sanskritisch巴nProfessors， veト
offentlichte er die Bhagavadgita rnit d巴rlateinischen Ubersetz-
ung und die Rahmayana. Und Wilhelm von Humboldt (1767・
1835，veroffentlichte im Jahrgang 1827 in "Jahrbucher fur 
Wissenschftliche Kritik“zwei ausfuhrlichen Rezensionsarti-
keln， die ihrerseits die Diemensionen einer Monographie anneh 
men und zugleich eine ausfuhrliche Kritische Auseinanderset-
zung mit dem Weltbild der Bhagavadgita selbst bieten. Hesses 
"Siddhartha“bestand in diesem Hauptflus d巴rdeutsch巴n
G巴istesgeschichte.
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Siddhartha hatte gefund巴n，rnit seinem Verstandnis erfast， das 
der eigene Weg， der Weg des Verstandnisses， d巴rWeg des 
bewusten Ichs， der Weisheit so wie Gedanken， nicht zu seiner 
Erleuchtung fuhrt. Es war die innere Stimme， die Stimme des 
Atman， die er suchte und die auch Gotama Buddha seine 
Erleuchtung bescherte. Zu dieser Stimme， zu diesem Erfuhlen 
fuhrt nicht der Weg des Verstandes， der Weg， der rnit Kasteiung 
oder Gottern verbunden ist. Fur Siddhartha braucht noch mal 
Wiedergeburt. B巴iihm handelt es sich um die Summe des 
Erlebten， Erleid巴tenund Gewordenen. Dieser fur Siddhartha 
neue Lebensweg fi曲目 ihn in die materielle Welt llUt alIseinen 
profanen Problemen， Freuden zuruck， die hohl sind， mit 
Wunschen， die zweifelhaft sind. 
Siddhartha lernte N巴uesauf jedem Schritt sein巴sWeges， 
denn die Welt war verwandelt， und sein Herz wむ bezau・
be口.“271
Auch in dieser n巴U己nPhase des Leb巴ns，zeigt Hesse seine 
tiefe Kenntnis der buddhistischen Denkweise. Es ist die letzte 
Einsicht， di巴巴rbraucht， um Frieden zu finden， d.h. die 
Integration des Leidens in das gewohnliche Konzept des 
Lebens. Siddhartha wirbt um die Liebe und Zuneigung einer 
schonen， von vielen begehrenden Kurtisane Kamala. 
"Dies zu sag巴n，bin ich zu dir gekommen 0 KamaJa! 
Du bist die erste Frau， zu welcher Siddhartha anders als 
mit niedergeschlagen巴nAugen redet. Nie mehr wilI ich 
meine Augen niederschlagen， wenn eine schone Frau mir 
b巴gegnet.‘28)
Aber ihre Gunst mus Siddhartha rnit materiellen Guter bezah-
len. Die Arbeit， die er anschliesend sucht und die ihn zum 
Kaufmann Kamaswami fuhrt， um die notwendigen Guter zu 
bekomm巴n，bringt ihn in den "Hohepunkt d巴rSelbstentfrem-
dung“.29) Das standige Streben noch mehr die inn巴reUnzufrie-
denheit， Lieblosigk巴itzu seinen Umwelt bis zu ihm selbst: 
Dies巴negativenEinflussen fuhren ihn bis zu Selbstverleug-
nung， und seine eigenen moralis.chen Aufgabe， daβer der 
Buddha w巴rdenwollte und viel geopfert hatte， um dieses Ziel zu 
erreichen， wird alles， was er 80 verabscheute. Ein unrnoralischer 
und skrupelloser Mensch : Auch seine Liebe zur Kamala ist eine 
Anziehung，巴inematerieIJe Hingabe oder keine innere 
Zuwendung. 
"Und dennoch lieb巴r，bist ein Sarnana geblieben， dennoch 
liebst du rnich nicht， du liebst keinen Menschen. 1st es 
nicht so? Es rnag wohl so sein“， sagte Siddhartha rnude， 
ich bin wie du. Auch du liebst nicht-wie konntest du sonst 
di巴Li巴beaJs eine Kunst b巴住巴iben?“期
In dieser Umbruchzeit fuhlt rnan den EinfIus von Hesses er-
ziehung und Beeinflussung， die er nur rnit Wiederwillen folgte 
und immer korrigieren versuchte. Der allgem巴ineund so auch in 
christlichen Gedanken wiederholte "Mernento Mori“wird auch 
irn Leben Siddharthas zu dern gewunschten Urnbruch fuhren， 
der ihn wied巴rauf seinen ursp凶nglichenLebensweg釦hrt.
"Sie waren unter den Baurnen gesessen， irnGesprach， und 
Karnala hatte nachdenklich巴Wortegesagt， Worte hint巴r
welchen sich eine Trauer und Mudigkeit verbarg.... 
Mudigkeit und beginnende Welke， und verheirnlichte， 
noch nicht gesagte， vielleicht noch nicht einrnal gewuste 
Bangigkeit: Furcht vor dern AIter， Furcht vor dern 
Herbste， Furcht vor dern Sterbenrnussen. "311 
Hier kann rnan ein christliches Elernent in diesern doch fern-
ostlichen Werke spuren. Herrnann Hesses strikte， pietatische 
Erziehung in seinern Eltemhaus haben ihn zeitlebens beschaf.・
tigte. Seine Gewissensschule， die ihn mit strenger religioser_ 
Anschauung seiner Eltem erzogen hatte， liesen ihn na，_ch der 
Wahrheit， nach dern Gegengewicht suchen. Das， was rnan in 
aJlgemeinen "Deutsche Pfarrhaus-Syndrorn“n巴nnt，treibt ihn zu 
irnrner groseren Leistung， zur Selbstbestatigung und 
Kornpensation von Minderwertigkeitskornplexen， die ihrn s巴ine
Eltern in ihrem religiosen Wahn eingebracht haben. Die sich 
zurn Freundschaft巴ntwickelteBeziehung zu seinern 
Psychoanalytiker C. G. Jung bestarkt ihn nur in seinern Wunsch 
-den richtigen und unfehlbaren Weg zu finden und zu gehen. 
So wie Siddhartha， so auch Hesse sucht eine Erlosung -und 
Gnadenlehre. Hesse， sowie sein Held Siddhartha ist sich bewust 
der Qekadenz und Korruption des Menschen und seines Geistes， 
der Uberzeugung， die ihn dann zur gottlichen Gnade fuhrt. 
Alles， was der Mensch die gesarnte Hurnanitat geistlich anfast， 
wird sozusagen kontarninierend， verunreinigt und zurn Verfall 
verurteilt. Trotz dieser Erbsunde sind wir doch gerechtfe此igt，
auf die gottIiche Gnade zu hoffen， die so fur Hesse und Jung so 
wie飴rviele Menschen zur "Pfo抗edes Paradieses“wird. Fur 
Siddhartha wird dieser Erlebnis rnit Karnala ein entscheidender 
Wendepunkt in seinern-Leer巴n-Leben.S巴ininneres lch wird tief 
erschutt巴rtund fuhrt ihn in Unterbewusts巴in，zum Ursprung 
seiner Se巴le.
"Wie lange hatte er diese Stimme nicht geh加， wielange 
keine Hohe rnehr eηeicht， wie eben und ode w訂 seinWeg 
? ??
" Siddhartha“als Weltliteratur-eine vergleichende literaturwissenschaftliche Forschung 
dahingegang巴n..
Da wuste Siddhartha. das das Spiel zu ende w民 daser es 
nicht mehr spielen konnte. ..Ein Schauder lief ihm uber 
den Leib. in seinem Inneren. so fuhlte er. war etwas 
gestorben.“32) 
Die Akzeptation des Leidens in der christlichen Lehre ist ein 
Bestandteil， den auch der Buddhismus nicht abstreitet. Das 
Leiden a1s ein existenziellen Element des Lebens wird hier integ-
riert， ohne das konzeptionelle Rahmen der Erzahlung a1s eine 
"indische Dichtung“zu sprengen. Das so vertane. selbstent-
fremdete Leben treibt ihn zu Verzweiflung rnit einem Entschlus 
fur eine vi巴rzweiflungstat.Er ist entschlossen sein Leben zu 
beenden. denn er ist nicht fahig. seinem Gewissen， seiner 
inneren Stimme zu antworten. Er verlast Kamala， von ihrer 
Liebe ist er nicht voll uberz巴ugt，und verlast die Stadt. In seiner 
Verzweiflung kommt er zu einer visionaren Wiedergeburt. 
"Ja， erwar am Ende. Nichts mehr gab es fur ihn. als sich 
auszuloschen， als das rnislungene Gebilde seines Lebens 
zu zerschlagen， eswegzuwerfen.... 
.Er sank. mit geschlossenen Augen. dem Tod entgegen. 
Da zuckte aus entlegenen Bezirken seiner Seele. aus Ver-
gangenheit seines ermudeten Lebens her ein Klang. Es 
war ein Wort. eine Silbe， die er ohne G巴dankenrnit lallen-
der Stimme vor sich hinsprach， das alte Anfangswort und 
Schluswort aller brahmanischen Gebete， das heilige 
"Om“das so viel bedeutet wie "Das Vollkommen巴“
oder die Vollendung.…… "Om!“sprach er vor sich hin : 
"Om“Und wuste um Brahman die Unzerstorbarkeit des 
Lebens， wuste um a11es Gottliche wieder das er vergessen 
hate.“33) 
Hesse， der Zeit seines Lebens selbst die Einheit in der 
Vielfalt. die Gnade gesucht hatte. fuhlte sich bestatigt. das diese 
noch ursprungliche Denkweise zwischen den Volkem Asiens zu 
finden ist. Wie er den Verfall des Kirchlichen-Christentums in 
Europa betrachtet， und an dem vor allem die Unfahigkeit des 
freien Denkens， des Denkens ohne Richtlinien schuldig war， 
hatte Hesse wahrend seinen Reise durch Asien die Starke der 
religosen Volk巴rdes Ostens gesehen. In seinen "Erinn巴rungen
an Asien“schrieb er: 
..Uberall erkennen wir die Uberlegenheit unserer Zivili-
sation und Technik， und uberall sehen wir die religiosen 
Volker des Ostens noch ein Gut geniesen.“拘
Er hatte wohl die Religiositat der indischen Bevolkerung 
gesehen und als ein Kultur-Psychische Vorteil erkannt. Unsere 
~.u ausgepragte Zuwendung zum Materialismus und materieller 
Uberlegenheit st巴htauf tonernen Fusen. Er erwahnt weiterhin in 
dem selben Buch : 
Ob Religion etwas sei. das uberwunden und ersetzt wer・
den konne， mag Frag巴bleiben.Das Religion oder d巴ren
Ersatz das ist， was uns zutiefst fehlt. das ist mir nie so 
unerbitterlich klar geworden wie unter den Volkern 
Asiens.“3') 
Sicherlich ist doch seine religios巴Erziehungin seiner 
Bewertung bestimmend. So wie viele Europaer， kann auch 
Hess巴nichtdas Komplex Gott von den establisierten Religionen 
trennen. Das Glaub巴n乱nGott. an eine supreme. alles beherr-
schende Intelig巴nzist auch bei ihm direkt verbunden rnit einer 
durch den M巴nschenoft hergestellte und weisende Religion. Er 
sieht in Indien die praktische Seit巴.oder das praktische Ziel des 
religiosen Lebens: 
"Der religios gebundene und in sich ruhende Mensch ist 
der Uberlegene.“36) 
An diese Maxime h剖tsich Hesse sein Lebens lang. So wie in 
der inneren Einkehr von Siddhartha. sucht auch Hesse einen 
Weg zur Selbsterneuerung， einen Weg von allen religiosen 
Einflussen oder Sekten des Heils. 
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Siddhartha bleibt am Flusse leben， das neue Leben， rnit den 
weisen F滋立mannVasudeva. Er釦hltsich rnit dem Fluβverbun-
den und ist bereit. die Geduld und Innerlichkeit von dem Flus 
zu lernen. 1m Vasudeva so wie an dem Fluβhatte Siddhartha 
etwas gefunden， was den menschlichen Seele oft fremd ist. Das 
ruhige Zuhoren: Vasudeva lehnt Gelehrtheit ab， aber Vasudevas 
Weisheit kommt durch sein Alter und die Jahre. die er am Flusse 
verbracht hate. Er hatte viele Menschen von einem Ufer zum 
anderen Ufer transportiert. Dieser Begriff kann man hier auch 
im uber位agenenSinne verstehen. Er ist dem Suchenden behil・
flich，巴rhilft bei den Veranderung des Lebens und seines Zieles. 
Er hat das "Zeitlose“vom Flus begriffen und gelemt: 
"Hast du“， so fragte er ihn einst "hast auch du vom Flusse 
jenes Geheime gelemt: das es keine Zeit gibt?“一一 "Ja.
Siddh釘tha“，sprach er. "es ist doch dieses. was du meinst 
: Das der Flus uberall zugl巴ichist， am Ursprung und an 
der Mundung. am Wasserfall， an der Fahre. an der 
Stromschnelle. im Meer. im Gebirge， uberall， zugleich， 
und das esぬrihn nur Gegenw訂tgibt， nicht den Schatten 
der Zukunft?“問
Siddhartha lernt vom Flus die Einheit in der Vielfalt. Diese 
Schilderung erinnert uns ans Goethes Gedicht "Dauer im 
Wechsel“ 
WilIst du nach den Fruchten greifen， 
Eilig nimm dein Teil davon! 
Diese fangen an zu reifen 
Und die andem Keimen schon; 
qleich rnit jedem Reger郁郎e
Andert sich dein holdes Tal. 
Ach. und in demselb巴nFlusse 
Schwimmst du nicht zum zweitenmaJ.38) 
Der F1us ist ein Symbol der Verganglichen nicht nur in der 
deuschen Literatur. sondem auch in der japanischen Literatur: z. 
B. "Hohjohki“von Kamo no Chohmei beginnt rnit den folg巴n-
den VI巴rsen:
..1m fliesenden Flus herrscht ein ununterbochener Strom 
und doch kein ehemaliges Wass巴r.Die auf dem. Stau 
schwebenden Schaumchen sind einmal verschwindend. 
einmal entstehend und verweilen uberhaupt nicht lange 
ebensowie die Menschen und ihre Wohnungen in der 
W巴lt.39)
Sich巴rlichwie das Schluswort von Goethes ..Faust“: 
..Alles Verg加gliche
1st nur ein Gleichnis“制
Die Einheit. die auch Hesse als Bruderlichkeit. besonders in 
den Jahren des ersten Weltkrieges， hervorgehoben hatte: Die 
Einheit d巴sMenschen. die Hesse so stark und nachdrucklich 
wahrend seiner Indienreise beeinfluste， wird fur ihn ein 
Leitmotiv im seinen Denken. Siddhartha lernt das Ich d. h. das 
egoistisch auf sich bezogene Individuelle von Selbst als 
1nbegriff. Das Selbst im Ich ist das gottliche. Die Hindus 
bennenen es ..Atm組“.Das gottliche unwandelbare und unsterb-
liche Selbst ist das Innere in der Psyche des Menschen. Diese 
Psyche als eine Verbindung zum Weltgeist ist der neue， nicht・
christliche Weg zum Gott. Sicherlich kann man hier eine 
gewisse Has-Liebe zur christlichen Lehre bei Hesse finden. 
Einerseits bestimmte seine christliche Erziehung seines Lebens， 
andererseits die Methode und Mittel， wie man ihm in den 
Kinderjahren die Erziehung beigebracht ha即.stost ihn von dem 
selben ab und施βtihn ein euer Weg zum Gott suchen. So sucht 
auch Siddhartha seine Erlosung in der Einfachh巴itund 
Zeitlosigkeit des Flusses. Das Leben. wie er es nun. kannte. fur 
sich und um sich zentralisiert. wird nochmal durch das 
Erscheinen von seiner ehemaligen Geliebt巴rKamala und d巴ren
gemeinsamen Sohnes gestort. Kamala. die schon im fort陣
????
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geschrittenen Alter ist， sucht die Erlosung und psychische 
Genesung nun in den Lehren Gotama Buddha. Das sich 
Abwenden von Weltlichem und Zuwenden zum Psychischen ist 
wohl typisch im Menschlichen， vor allem im okzidentalischen 
Denken. Denn die grundsatzliche Lehre， die das Christentum 
lemt， istdas S閃 lenlebennach dem materiellen Leben. Diese 
Entwicklung kann man allerdings in manchen buddhistischen 
Sekten auch finden. Der Weg， Ziel und Grund des Lebens wird 
dann am besten aus dem Mysteriosen in das Lichte und 
Verstandliche gebracht. Die abschliesende Tragodie， inder 
Kamala in den Handen von Siddhartha stirbt und seinen Sohn 
ihn verlast， um seinen eigenen Lebensweg zu suchen， schliest 
dem Leb巴nskreiszu， so wie es in allen m巴nschlichenKulturen 
ublich ist. 
"du bist es， und bist es nicht.“ 
Siddhartha sprach nicht， stil blickten seine Aug巴nin die 
ihre. 
"Du hast es erreicht?“fragte sie. "Du hast Fri巴deg巴fun-. 
den?“ 
Er lachelte und legte seine Hand auf ihre. 
"Ich sehe es“， sagte sie， "ich sehe es. Auch ich werde 
Fried巴finden“.
"Du hast ihn schon gefunden“sprach Siddhartha 
flustemd. 
Kamala blickt巴ihmunverwandt in die Augen. Sie dachte 
daran， das sie zu Gotama hatte pilgern wollen， um das 
Gesicht eines Vollendet巴nzu sehen， um seinen Frieden zu 
atmen， und das sie stat seiner nun ihn gefunden， und das 
es gut waじebensogut， alswenn sie jenen gesehen ha伐.e41)
Siddhartha hier nach vielen Jahren des Denkens， der inneren 
Ruhe und Ausgeglichenheit sicherlich auch durch die Lebens-
weisheit， die mit dem Leben im vorgeschrittenen Alter anher-
geht， kommt zu seiner inneren Einsicht， zu dem Wesen der 
Weisheit. Die Bestatigung seiner Ausbildung wird dann durch 
das Treffen mit seinem Kindersfreund Govinda， der in seinen 
Augen die Erkenntnis sieht， wiederholt. Govinda k首st
Siddhartha an die Stirn und erkennt dabei， das Siddhartha das 
erreicht hatte， was巴rnoch immer sucht. Hesse hatte hier eine 
Verbindung zwischen verschiedenen Religionen geschaffen. Von 
dem Psychologischen Aussichtspunkt b巴trachtetHesse alle 
Religionen als mogliche Wege zum Gott. Siddharthas Leben ist 
im Dualismus gesetzt. Er befindet sich zwischen dem mate司
riellen Leben und dem geistlichen Leben， sicherlich eine 
Teilung， die im Buddhismus nicht beheimatet ist. 
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Der Erfolg Siddharthas kulminiert， nach dem er beide Be-
reiche， den Materiellen wie den Geistlic:ten als Fehlschlag 
erkennt und巴rl巴bt.Das Bestreben ist das Uberwinden des IclI， 
das immer noch zwischen den Menschen steht. Das Annahern 
und Einbeziehen von v巴rschiedenen Ansichten und 
Auffassungen des religiosen Verstandnisses machen die Gestalt 
Siddharthas verstandlich sowohl fur den Ab巴ndlanderwie den 
Orientaler. Hesse hatte gesucht， die Grenzen und R巴ligion巴n
uberschreitende Persohnlichkeit zu formen， die sowohl die 
Einheit wie Gleichheit der Menschheit unterstreicht. 
Gleichzeitich spiegelt er seine generelle Verallg巴meinerungvon 
allen Religionen inklusive der Christlichen. Das Glaube an Gott 
als eine zentrale， uberpersohnliche Macht， die in jeden 
Menschen beheimatet ist: Seine religios巴Einstellungwird sicht-
bar im Buch "Besuch aus Indien“ 
"Di巴LehreJesu und di巴LehreLao-tses， die Lehre der 
Ved巴nund die L巴hreGoethes ist in dem， worin sie das 
ewig Menschliche trift， dieselbe. Es gibt nぽ eineLehr巴.
Es gibt nur eine Religion. Es gibt nur ein Gluck. Tausend 
Formen， tausend Verkunder， aber n町 einenRuf， nur eine 
Stimme. Die Stimme Gottes kommt nicht vom Sinai und 
nicht aus d巴rBibel， das Wesen der Liebe， der Schonheit， 
d巴rHeiligkeit liegt nicht im Christentum， nicht in der An-
tike， nicht bei Goethe nicht bei Tolstoi・Esliegt in dir， in
dir und in mir， injedem von uns. Dies ist die Alte， einzig 
ewig gultige Wahrheit. Es ist die Lehre vom 
Himmelsreich， welches wir >inwendig in uns位agen<.“叫}
Den selben Gedanken kann man finden in Goethes Gedicht 
"Eins und Alles“ 
1m Grenzenlosen sich zu finden， 
Wird gern der Einzelne verschwinden， 
Da lost sich aler Ub巴rdruβ;
Statt heis巴mWunschen， wildem Wollen， 
Statt last‘gem Fordern， s町engemSollen， 
Sich aufzugeben ist Genus. 
Weltseele， komm， uns zu druchdring巴n
Dann mit dem Weltgeist selbst zu ringen 
Wird unsrer Krafte Hochberuf. 
Teilnehmend白hrengu飽G巴ister
Gerinde leitend， hochste Meister 
zu dem， der ales schafft und schuf.叫
Hesses allgemeine Ablehnung von allen religiosen Wegen， 
und vor allem die Ablehnung des Christentums， liegt mit Sich巴r帽
heit an seinen traumatischen Erlebnissen aus seinem Eltern-
haus， wo das Christentum in einen bigotten Weise gelemt wor-
den w低 H巴ssefand auch in den Zeiten d巴sersten Weltkrieges 
die Bodenlosigkeit und Verlorenheit fand， das die bestehende 
Kirchen als Machtinstrumente und verzerrte Kreaturen zeigte， 
nicht um den Menschenswillen. sondem um politische Systeme 
zu stutzen und zu retten. Falschlich hat man hier in einer 
Ohnmacht di巴Unverstandnisund sogar die Verantwortung fur 
die menschliche Fehlleistung auf Gott schieben. Die logisch-na-
turalistische Einfl uss巴， die unsere Welt， unser Handeln und 
unser Sein bestimmen， wurden nicht voll anerkannt oder erkan-
nt. Diese machtigen Einflusse und Lehren， die mit einer 
Miβverst出dnisgepaart haben， liesen viele Denker nach alterna-
tiven Religionen od巴rWegen zum Gott treiben. Hesse als einer 
der wenigen lehnte ale alternative religiose Importe vor allem 
aus Asien nach Europa ab. Obwohl er eine schon seit seiner 
Kindheit tiefe Zuneigung zum Buddhismus hatte， die einfache 
kritiklose Ubernahme durch die Abendlander lehnte er ab. Sein 
Siddhartha durchlebt die spirituelle Entwicklung. die Hesse in 
den zwanziger Jahren durchlebt hatte. So wie am Ende seiner 
Erz油lungGovinda， mit Hilfe von Siddhartha， sein Erlebnis der 
Einheit in der Vielheit erf滋首t，so auch Hesse erfahrt nach vielen 
Jahren des Studiums der indischen Philosophie seine Einsicht. 
Seine Indonesienreise machte Hesse einem Weltburger， zu 
einem grosen Humanisten， der die Idee der Weltliteratur im 
wahren Sinne des Wortes erfult. Seine geistige Einstellung， sein 
klares Erkennen des ost-westlichen Kultur und religios-. 
philosophischen Gutes macht ihn gerade in heutigen Tagen 
aktuell. 
In der Zeit， inder die Grenzen in zunehm巴ndemMass巴ihre
Bedeutung verlieren und der zwischenmenschliche Kontakt auf 
breiter Basis durch neue bahnbrechenden Technologi巴nentwi-
ckelt wird， ist das Verstehen der Kulturen und vielfaltige rele-
giose Wurzeln von unbedingten Bedeutung. Die aktuelle 
Entwicklung in verschiedenen mittel・undsudostasiatischen 
Land巴rnsowohl auch in d巴nabendlandischen Landern zeigen， 
daβdie generelle Ablehnung der Religionen. so wie des Islams 
und des Juden-Christentums， ist nicht der richtige Weg zur 
Genesung der Humanitat， sondem im Gegenteil die Religion 
vielleicht die einzige moralisch・.etischeBasis fur die Humanitat 
zur Verfugung stelt. Der heutige Lauf zu religiosem Leben， das 
Gott als eine allesuberragende Inteligenz zum Mittelpunkt hat， 
nur die Insuffizienz des Menschlichen Geistes，巴inegerechte 
und ausgewogene Ges巴llschaftaufzubauen. 
Das Schluswort 
Hermann Hesse (1877・1962)war eine der grosten， modernen 
deutschen Schriftsteller， der die Idee der Weltliteratur， wie 
Johann Wolfgang von Goethe， gehabt hatte. Auf diese Stelle ist 
erinnert an seine "Bibliothek der Weltliteratur"， die er fur den 
Reclam Verlag geschrieben hatte. "Auser den uns bekannten 
? ??
" Siddhartha“als Weltliteratur-eine vergleichende literaturwissenschaftliche Forschung 
Bibel stele ich an den Anfang unserer Bucherei jenen Teil der 
altindischen Weisheit， den man vi巴danta，und Ende des Veda， 
nennt， inForm-eine Auswahl aus den Reden des Buddha 
gehort dazu-Aus alt巴nChina w証hlenwir die Gesprache des 
Konfuzius， das Tao-Te-King des Lao-tse und herrliche 
Gleichnisse des Dschuang.“Zur Weltliteratur von Hermann 
Hesse kann man erheben ..Siddhartha“. Die Erzahlung， die 1922 
veroffentlicht wurde， ist ein Werk， das gehort zweife1sohne zu 
den wichtigsten und auch meistgelesensten Texten dieses 
Jahrhunderts. Die We1taufIag巴hatmittlerweile zw巴istellige
MilIion Ziffem erreicht (nach Gunter Baumann). Sie besteht aus 
Hinduismus， Buddhismus und Christentum. Die vorliegende 
Arbeit interpretierte rnit der Methodik d巴r1nterpr巴tation，die das 
Werk mit den imman巴ntenRegeln aufk1art. Denn die Arbeit der 
Schriftstell巴rist die Realisierung des Wunsches， der durch di巴
Wort fur Wort schreibenden Tat uber das daseiende， wirklich巴
Ich das neue lch erreichen zu wollen (nach Kenzaburoh Ohe). 
Darnit versuchte die vorliegende Arbeit das Werk "Siddh紅白a“
mit einer vergleichenden Wissenschaft zu forschen. 
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Prenuclear elements in Hawaiian noun phrases 
Toru SHIONOYA* 
(Received 8 May 1998， Accepted 31 August 1998) 
A noun phras巴inHawaiian can be divided into three elements: (1) Prenuclear elcments， (2) a nuc1ear 
noun， and (3) postnuclear elements. in sequential order. In the prescnt paper. 1 attempt to give an 
inventory of al possible combinations of prenuc1car clcmenlS. Word c1asscs which occupy a pr巴nuclear
posilion in a noun phrasc includ巴prepositions，detcrmincrs， plural markers. a paucal markcr. and preposed 
modifiers. The scquential order among prcnuclear elements and a nuclear noun can be schematized as: 
:! preposition土determiner:!:plural marker:!: paucal marker:!: preposed moditicr + nuckar noun. 1 also 
show a few words which do not lit into a singlc word c1as， but can be analyzed into two word clases. 
Keywords: Hawaiian. Noun Phrase， Prenuc1ear elcment 
1 INTRODUCTION 
1.1 Structure of a noun phrase 
In Polynesian Iinguistics， the term‘noun phrase' is often 
used in a peculiar s巴nse，in which the noun phrase and the 
prepositional phrase overlap. For example， Elbert and Pukui川
interpret巴dthe preposition as an optional element of a noun 
phrase. 1n the present paper， 1 do not intend to discuss the 
distinction between a noun phrase and a prepositional phras巴，
but 1 tentatively assume that the preposition is an optional 
element of a noun phrase. 
1 divide a noun phrase into three elements: (i) 
prenucJear el巴ments，(i) a nucJear noun， and (ii) postnuclear 
elements， insequential order. For example: 
(l)..i ‘ike na kanaka i ke ala polol巴し日
ASP see ARTIPL person OBL the way right 
人.sothat people could see th巴rightway...' LH 
2/1411834:1 
The noun phrase i ke ala pololei has two prenuclear elements i 
and ke， a nuclear noun ala， and a postnuclear element pololei. 
Some noun phrases have no postnuclear element: 
(2)…e lawemaii kana mau wahi ukana. 
IMP bring DlR ACC his PL PAU luggage 
'..(h巴)brought his luggage.' L 367 
Th巴nounphrase kana mau wahi ukana in (2) has three 
prenuclear巴lements(i.e. kana， mau， and l1lahi) and the nuclear 
noun ukana. It has no postnuclear element. Other noun 
phrases have nothing but a nuclear noun: 
*Common Subject Division 
- 161 
(3) E aloha aku kakou ia 1ehova 
IMP love DlR we ACC lehovah 
‘Let's love J巴hovah.'MA 2 
In (3)， kakou is the nuclear noun and it is the only element in 
the noun phrase. The structure of a noun phrase is 
schematized as follows: 
(4) :t prenuclear element(s) + nuclear noun:t postnuclear 
elem巴nt(s)
The symbol‘:t' indicates that the following elem巴ntis an 
optional element， while the symbol‘イ indicatesthat the 
following element is an obligatory element . 
1.2 Purpose of this study 
The goal of this study is to describe the intemal structure of 
Hawaiian noun phrases， focusing on the prenuclear elements. 
1n other words， 1 attempt to give an inventory of al possible 
combinations of prenuclear elements in Hawaiian noun 
phrases. 1n doing so， I intend to achieve three tasks: (i) to 
establish word c1asses which occupy a prenuclear position in a 
noun phrase， (i) to give an inventory of each word class， and 
(ii) to show the sequential order of those word classes. 
1.3 Previous works 
1n earlier works including Hale山，Andrews日'，and
Alexander14'， the noun phnise was not a primary unit in the 
grammar. Although they discussed a number of words that 
can be placed before or after nouns，出eydid not show the 
overall structure of noun phrases. Most of them did not even 
mention the unit ‘ ~oun phrase': 
Elbert and Pukui'吋 gavethe most comprehensive description 
of the intemal structure of of noun phrases. According to 
them， the sequential ord巴rof preposed elements is schematized 
as: 
(5) :t Prepositions :t Determiners :t Numerals :t Particles土
の-possessives:t Plurals 
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Although this g巴neralizationgives us the overall picture of 
the prenuclear elements in a noun phrase， a number of 
amendm巴ntsare needed in order to obtain a more precise 
prediction. For example， it predicts a combination such as 
Preposition + Determiner + Numeral +の-possessiv巴司 whichis 
not found in the data. 1 use this gen巴ralizationas a starting 
point and attempt to advance a more precise g巴neralization.
1.4 Sources of data 
The sources of mv data are Hawaiian texts written from the 
1820s to the modern period， which include stories， laws， and 
newspapers 
The oldest source is a collection of short speeches titled 
Manao 0 ke Alii， which is dated 1827. Th巴textswritten in 
the 1830s include exce中tsfrom the newspapers Ke kumu 
Hawaii， Ke kUl1lu kamalii， and Na holoho{ona wawae eha. Na 
holoholona tvawae eha (Mo‘okini 1985) is a description of 
various animals which is originally from the articles in the 
newspaper Ka /ama HClI1ノai.Some examples are from Ka 
moolelo Hawaii (Malo 1987)， which was presumably written 
in the 1830s. The sources written in the 1840s include Ao 
kiko， Na haiao， Hawaiian constitution and lal-vムHemau
palapala aina a me na niele e pili ana. Texts written in the 
1850s and the 1860s include The Hawaiian romance of 
Laieikawai (Beckwith 1919) (which is originally published as 
Ke kaao 0 Laieikawai (Haleole 1863)， Moole/o no Kamapuaa 
(Kahiolo 1978)， Kepelino 's tradition of Hawaii (Beckwith 
1932)， Selection jト'omFornander (Elbe口1959)，and som巴
excerpts from th巴newspaperKuokoa. Texts writt巴nfrom the 
1890s to the early 1900s include some exce叩tsfrom the 
newspaper Kuokoa， Moolelo Hawaii 10 Ka/apallα(Nakuina 
1902)， Moolelo Hωvαii 0 Pakaa a me KuaPakaa (Nakuina 
1990)， and excerpts from the newspaper Ka hoku 0 Hawaii. 
The texts that belong to the later period include two 
collections of stories: Folk tales of Hawaii (Pukui and Green 
1995)， and Leiル10mi0 'Ewa (Nakoa 1979). 
Th巴orthographyin most of the texts 1 used does not mark 
the glottal stop (which is marked by ‘in the modern 
orthography) and long vowels (which are marked by a macron 
in the modern orthography). 1 attempted to restore as many of 
those as possible. 
2. JNVENTORY OF PRENUCLEAR ELE恥1ENTS
2.1 Outlirie 
Th巴optionalelem巴ntswhich occur before a nuclear noun are 
prennclear elements. They include: (i) prepositions， (i) 
determiners， (ii) plural markers， (iv) a paucal marker， and (v) 
preposed modifiers. Two or more elements belonging to one 
of these four groups cannot be used together. If the nucl巴ar
noun is a pronoun or a locational noun， itcannot be preceded 
by a prenuclear element. 
2.2 Prepositions 
A preposition can occur at th巴beginningof a noun phrase. 1 
do not intend to discuss the detailed function of prepositions 
in this paper. The purpose of this section is to give an 
inventory of prepositions. The prepositions include a‘of'，o 
‘of'， a‘up to'， e (agentive)， e (vocative)， i (obliqu巴)， ia 
(accusativ巴/oblique)， io(accusative/oblique)， ma (locative)， 
mai‘from'， me‘with'， na‘for / belonging to'， no・for/ 
belonging to'， and '0 (neutral case marker). 
Som巴prepositionscombine with the personal pronoun au '1， 
'oe‘you' or ia‘he/she' to form a combined form. Combined 
forms include ia‘u (i+ au)， io'u (iδ+ a'u)， a'u (a + au)， au (a 
+‘oe)， a叩 (α+ia)， o'u (0 + au)， ou (0 +‘oe)， na 'u (na + au)， 
nau (na +‘oe)， nana (na + ia)， no'u (no + au)， nou (no +‘oe) 
and nOlla (no + ia). Since these forms are equivalents for 
Preposition + Pronoun， they are considered as noun phrases. 
1 give a bri巴fdescription of the neutral case marker '0， since 
it is peculiar to Polyn巴sianlanguages. The neutral cas巴
marker ‘o isa preposition with no specific meaning. 
Although '0 has no specific meaning， ther巴aretwo uses of the 
neutral case marker '0， which include (i) a noun marker， and 
(i) a substitute for a copula. As a noun marker， '0 is used 
with a noun which is not preceded by any other preposition. 
If the nuclear noun is a proper name， itis mandatorily 
preceded by the neutral case marker ‘o as a noun marker. 
(6) Ua hele ‘o Kehopu i Honuaula.. 
ASP go NC Kehopu OBL Honuaula 
‘Kehopu went to Honuaula...' AK 4/21/1870:1 
In (6)， the su吋ectis a proper name Kehopu， which is not 
marked by any other preposition. Therefore，‘o as the noun 
marker is used before Kehopu. If a proper nam巴isthe 
complement of the verb kapa‘cal1， namピ，it is preceded by‘o 
as the noun marker. 
(7)…a kapa iho la ‘o Laieikawai. 
and cal DIR PO・DEM NC Laieikawai 
‘...and (they) called her Laieikawai.' L 349 
Since there is no preposition which particularly marks the 
complement of the verb denoting calling or naming， the neutral 
case marker ‘0， asthe noun marker， isused. The neutral case 
marker ‘o used with the third person singular.pronoun ia is 
also an巴xampleof the U5e of '0 a5 a noun marker. 
(8) Ua hanau ‘ia ‘o ia i ka la 3 
ASP give birth PAS NC he OBL the day 3 
o Novemaba... 
ofNovember 
‘He was bom on November 3rd..' NK 1111111893: 1 
Noun phrases that do not have other prepositions ar巴
occasionally preceded by '0 as the noun marker. 
(9)‘A‘ole puka moakaka ‘o ka hua'olelo. 
not come out clearly NC the word 
‘The word does not come out clearly.' FH 156 
The use of ‘o as the noun marker before common nouns is 
optional. Common nouns do not need the noun marker， 
because they are usually preceded by a determiner， which 
indicates that a noun is following it. Among noncommon 
nouns， the proper noun is the only open class that contains an 
infinit巴numberof members. Thai， probably， isthe reason '0 
as the noun marker is necessary before proper nouns. 
There is no copula in Hawaiian. In expressing an equation 
(A=B‘A is B ')， the preposition ‘o isused as a substitute for a 
copula. As other prepositions can introduce a prepositional 
predicate， the neutral cas巴marker‘o can also do 50. 
Therefore， a noun phrase can be changed into a predicat巴by
adding '0. 
(10)‘o ka wai 0 ka lehua kana ‘ai. 
NC the honey of the lehua its food 
‘Its food is th巴honeyof the lehua flower.' 
NK6/6/1863:1 
2.3 Determiners 
2.3.1 Definite singular articles Definite singular articles 
incJude ka and ke. The article ke is used before nouns 
beginning with the sound k， a， e， or0 (e.g. ke kanaka‘th巴
戸rson'，keao 'the cloud'， ke ea‘the sovereignty'， ke o/a‘th巴
life'). The article ka is used otherwise. However， there are 
some exceptions which take ke， even though they do not begin 
with the sound k， a， e， or0 (e.g. ke po'o‘the head'， ke 'ano 
'the kind'). When a numeral is used as a nuclear noun， the 
definite singular article s巴emsto be the only possible choice 
from prenuclear elements. 
(11)…i ka lua 0 ke kaikaina... 
to the two of th巴 (younger)sister 
‘…to the 2nd younger sister..' FH 108 
1 have found no instance of numerals used with any 
prenuclear element other than the article ka/ke. Occasionally， 
the artic1e ka/ke i5 used with a nuclear noun referring to the 
plural entities. 
(12)…ua papa‘a ka ‘uala i kapuahi... 
ASP burn巴dthe potato OBL fire 
に.the potatoes were bumt in出巴白re..' FH 152 
? ??
Prenuclear elements in Hawaiian noun phrases 
Although ka‘uala in (12) refers to potatoes， not a single 
potato， the definite singular article ka is used. The indication 
of the plurality is not very strict. 
2.3.2 Definite plural articles The definite plural article is 
na， which is usually used not succeeded by a plural marker. 
The article na is used only in the plural meaning， while the 
definite singular article kalke may be used in either th巴
singular or plural meaning. 
(13)…ua nui wale na mana. 
ASP many just ARTIPL version 
'. the versions are so many.' KT 9 
Another definite plural article is kau‘some'， which is often 
used with the noun wahi‘place'， asin (14)， orthe paucal 
marker wahi， asin (15). 
(14) Ua ho'a‘o‘ia ke kamelo ma kau wahi 0 
ASP try PAS the camel OBL some place of 
Europa. 
Europe 
‘The camel was tried at some places in Europe.' HW 29 
(15)…i kau mau wahi‘aina li‘il‘i 0 Hilo. 
OBL some PL PAU land small of Hilo 
に.some smalllands of Hilo.' PK 31 
Note that wahi in (4) is a noun meaning ‘place'， while wahi in 
(5) is a paucal marker. There are a series of nouns which 
seem to contain kau. Since kau is a det巴rminer，those nouns 
are often used without any determiner. 
(16)…ka punohu ma luna 0 kaupoku hale. 
the smoke OBL above of ridgepole house 
‘… the smoke above the ridgepole of house. ' FH 144 
(17) E nana a‘e nδ ‘oe i kauhale nei.. 
IMP look DIR INT you OBL house this 
‘Y ou see this house...' FH 111 
Although proper nouns are rarely preceded by an article， na is 
occasionally used with a proper name if there is a group of 
partially identica1 proper names. 
(18)…e noho ana na Hi‘iaka. 
IMP stay Po-DEM ARTIPL Hi‘iaka 
‘. Hi'iakas紅巳staying.'
In (18)， na Hi'iaka refers to three sisters whose nam巴sbegin 
with Hi'iaka (i.e. Hi'iaka， Hi'iakaikapuaaneane and 
Hi'iakaikapoliopele.) Kalani Akana (p.c.) pointed out that na 
can also be used with some place names; for example na 
Kona， which refers to Kona 'akau‘North Kona' and Kona 
hema‘South Kona' and na Hilo， which refers to Hilo 'akau 
‘North Hilo' and Hilo hema‘South Hilo'. 
2.3.3 Demonstratives 
There are two kinds of demonstratives: (1) deictic 
demonstratives and (2) anaphoric demonstratives. The deictic 
d巴monstrativesinclude keia‘this'， kela‘that (far from the 
speaker and the addressee)'， kena‘that (near the addressee)， . 
Since the d巴monstrativesare determiners， they can be used 
with other prenuclear elements such as the plural marker， asin 
(19)， or the paucal marker， asin (20). 
(19)…na keia mau akua pono‘i nδi hana .
for this PL god proper INT ASP make 
二itis these proper gods who made ..' KT 1 
(20) A e ‘ike nδkakou ma keia wahi mo‘olelo.. 
and ASP see INT we OBL this PAU story 
‘And we actually see in this short story..' KT 9 
There are some deictic demonstratives rarely used ， which 
include na‘that (near the addressee)'， asshown in (21)， nei 
‘this'， asshown in (22)， and neia‘this'， asshown in (23). 
(21) No hea la na keiki? 
from where INT that chi1d 
‘Where is that chi1d from?' SF 243 
(22)…ma ka pδwa1e nδe kani ai nei mea kani 
OBL the night INT ASP sound AP this instrument 
‘. it is only in the night when this instrument sounds.' 
L 437 
(23)…na a1i‘i 0 neia mau ‘aina. 
ARTIPL chief of these PL land 
• ..the chiefs of these lands.' MA 6 
The anaphoric demonstratives include ia and ua， meaning ‘lhat 
(aforementioned)' . 
(24)…ua makau loa ia wahi elemakllle... 
ASP frighlened very AD PAU old man 
‘…that (aforementioned) old man was very frightened...' 
SF 147 
(25) ..'i mai nei na 'e‘o ua Poliahll ia malla… 
say DIR PO・DEMINT NC AD Poliahu OBL us 
.. that (aforementioned) Poliahu said to us..' L 475 
Although proper names are usuaIly used with no prenllclear 
element， the anaphoric demonstrative ua can be occasionally 
used with a proper name as shown in (25). 
The demonstrative ua is often used with postnuclear 
demonstratives nei‘near' orαla -la -la‘far'. 
(26)…hea hou aku la nδ ‘o ia i ua 
cal again DIR PO・DEMlNT NC he OBL AD 
mau akua nei. 
PL god 出is
仁川heagain called these (aforementioned) gods...' FH 106 
(27) ua mau kanaka a1a 0 Kauai mai 
AD PL 戸rsonDEM of Kauai DIR 
‘those people form Kauai' SF 49 
(24)・(27)show that the anaphoric demonstratives can be used 
with other prenuc1ear elements such as the paucal marker 
wahi， asseen in (24)， orthe plural marker mau， asin (15)ー(17).
2.3.4 kekahi and kahi "some， acertain， one" The word 
kekahican∞cur as the determiner of a noun phrase. 
(28)‘0 ‘Ahikanana ka inoa 0 kekahi wahine... 
NC ‘Ahikanana the narne of one woman 
‘One woman's name is‘Akahinana.' FH 107 
Similar to other determiners， kekahi can be used with other 
prenuc1ear elements such as the p1ural marker mau or the 
paucal marker wahi. 
(29) 1 ki‘i mai nei au i kekahi mau 
ASP fetch DIR DEM 1 OBL some PL 
kiko‘o pana‘iole a kaua... 
rat shooting a町owof we 
‘1 came to get som巴ofour rat shootingむrow...' SF 59 
(30) kekahi wahi mo‘olelo akamai no ka hopu ‘ana 
some PAU story wise for the catch GER 
‘some short stories for catching' NK 217/1863: 1 
The word kahi can be also used as the determiner， although it 
is 1ess common than kekahi. 
(31) Malia e loa‘a ai kahi 'a'ama... 
maybe ASP be gotten AP some crab 
‘Maybe (1) get some crabs...' FH 116 
Similar to kekahi， kahi can be used with the plural mark巴r
mau. 
(32)…ua koe no paha kahi mau i冶…
ASP remain INT perhaps some PL fish 
‘…perhaps， some fish remained..' Malo 34 
However， 1 have found no instance of kahi used with the 
paucal marker wahi. 
2.3.5 Possessives There are two kinds of possessives us巴d
as determiners， which inc1ude (1) k-poss巴ssivesand (2)の・
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possessives. The k-poss巴ssivescan be formed by noun 
phrases pr巴cededby ka or ko (e.g. ka Malia ‘Malia's'). 
(33) ....0 ia ka Olopana kahuna i ka wa..目
NC he k-POS Olopana priest OBL the time 
.. he was Olopana's priest at the time...' SF 203 
The k-possessives for ‘my， your， his/her/its' have sp配 ial
forms: ka'u， ko‘u or ku'u for ‘my'， kau， kou or kδfor ‘your'， 
and kana or kona for ‘his/her/its'. The possessives ku 'u and 
ko are sometimes used to express affection. 
Possessives can be used with other prenuclear elements such 
as the plural marker， asin (34) or the paucal marker as in (35). 
(34)…ho'olale a‘e la ia i kana mau 
order DIR PO・DEMhe OBL his PL 
‘a‘ipu‘upu‘u‘elua. 
steward two 
‘… he ordered to his two of his steward.' SF 91 
(35)…ke ha‘i aku nei au ia ‘oukou i ko'u 
ASP tel DIR Po-DEM 1 OBL you OBL my 
wahi mana‘o… 
PAU thought 
'.. I'm telling you my small thoughts...' MA 7 
Possessives may also contain more complicated noun phrases. 
(36) Ko ke ali‘i‘o Umi ka'apuni ‘ana... 
k-POS the king NC Umi go around GER 
'the chief Umi's going around...' SF 149 
In (36)， the possessive ko ke aU'i '0 Umi contains the noun 
phrase ke ali' i‘o Umi， which includes the determiner ke， the 
nuclear noun ali‘i and the modifying phrase '0 Umi. A 
nuclear noun may be omitted after a possessive， ifit is 
understood. In such cases， even longer noun phrases may 
make up possessives. 
(37)…ma mua 0 ko na lio ‘E 
OBL front of k-POS ARTIPL horse different 
apau i like ko lakou nui me kona .
al ASP Iike their size with his 
'.. more than al other horses whose size are similar to 
his size..' HW 61 
In (37)， the phrase ko na lio‘e apau i like kひlakounui me 
kona forms a long possessive， meaning ‘(the thing) of al other 
horses whose siz巴sare sirrilar to his size'. The nuclear noun 
is omitted after it. 
The 0-poss巴ssivesare prepositional phrases which are 
formed by a noun phrase preceded by the possessive 
preposition a or 0， including the contracted forms Iist巴din
section 2.2. According to Elbert and Pukuiぺthek-
possessives have the features ‘definite' and ‘singular'， while 
のーpossessivesdo not have those features. The 0-possessives 
occur as a determiner if出edefiniteness and singularity of the 
nuclear noun do not matter， such as: (i) with a subject noun 
phrase of a numeral in the predicate use 01' (i) with a subject 
noun phrase of a verb ‘a'ohe‘there is no'. 
(38) He‘elua ana mau kaikamahine nunui ikaika. 
two his PL girl big strong 
‘He has two big strong girls.' FH 145 
(39)…‘a‘ohe a'u keiki ‘e a‘E… 
there is no my child different DIR 
.. 1 have no other children.' MK 151 
However， theの-possessivesfor the first and second person 
singular may occasionally occur with nouns in the definite 
meaning， ifthey are used with nuclear nouns which refer to 
plural entities. 
(40) E 0‘u mau kanaka... 
VOC my PL people 
‘Oh my people...' FH 119 
(41)‘O ‘oe ka mea e loa‘a ai a‘u 
NC you the thing ASP be gotten AP my 
wahine... 
wife 
‘You are the one by which my wives are gotten...' SF 229 
(42) E nana mai i ou mau poki‘i? 
IMP look DIR OBL your PL sister 
‘Look at your younger sisters' L 423 
(43) ..'0 au wahine wale no ke noho me‘oe.. 
NC you wife INT the one who stay with you 
'. the ones who stay with you are only your wives...' 
SF 177 
In (40)-(43)， theの-possesslvesar，巴usedwith nuclear nouns 
which refer to plural entities. 1 have found no instance of the 
similar use of the 0-possessives in the singular meaning. If 
this use is limited to the plural noun， itsuggests that theの-
possessives can be also used to express the plurality. 
2ふ6Numerals Although a numeral is more often used as 
a verb or a modifier of a noun， it can also occur as a 
determiner. 
(44) Ua ka‘awale lakou i ‘eono mau papa. 
ASP separate they OBL six PL class 
‘They are separated into six classes.' LH 2114/1834:3 
In (44)， the numeral ‘eono in the noun phras巴i'eono mau 
papa is used as a determiner， which is followed by the plural 
marker mau and the nuclear noun papa. 
The numeral fuフ‘okahi‘one'is often used as a determiner 
(45)…i ho‘okahi kapuai paha. 
OBL one feet perhaps 
• .perhaps to one foot.' HW 1
2.4 Plural markers 
The most common plural marker is mau. The plural marker 
mau can be used with demonstratives， asshown in section 
2.3.3， with kekahi or kahi， asshown in section 2.3.4， with 
poss巴ssives，as shown in section 2.3.5. 
The lesser used plural marker is po 'e. The plural mark巴rpo‘e 
can be used with various determiners， such as c1emonstratives， 
as seen in (46)， k-possessives， as in (47)， kekahi‘some'， as in 
(48)， he (which is equivalent to the combination of preposition 
+ determiner)， as in (49)， or the definite singular article ka， as
in (50). 
(46) keia po‘e ali ho‘oluhi 
this PL chief exhaust 
‘these chiefs who exhaust (people)' FH 133 
(47)…e malama i ko ‘oukou po‘巴 uhane.
IMP take care OBL k-POS you PL spirit 
‘… take care of your spirits.' 日3
(48)…ua pau kekahi po‘e hale. 
ASP finished some PL house 
仁川somehouses were finished.' FH 114 
(49) He po‘e lio lokomaikai loa lakou... 
NC-INDEF PL horse kind very they 
'They arc very kind horses...' HW 37 
(50)‘I aku la ka po‘e kaikaina... 
say DIR PO司DEMthe PL younger broth巴r
‘Younger brothers said..' MK 57 
As mentioned in section 2.3.2， the word kau is usual1y used as 
a determiner. It can rarely be used as a plural marker. If so， it 
is us巴dwith the definite singular article ke. 
(51)…i ke kau wahi hapa 0 na mea 
OBL the some PAU portion of ART/PL thing 
o ka wa kahiko... 
of the time ancient 
‘.. some portion of the things of the ancient time...' 
KT9 
In (51)， kau is used as a plural marker. However， this is the 
only example of kau used with ke in my data. As seen in (49) 
and (50)， the plural markers po'e and kau can be preceded by 
the article kalk巴. Elbert and Pukui(7) pointed out thqt the plural 
marker mau nullifies the singularity ofthe k-possessives. (49) 
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and (50) show that the p1ura1 marker po‘e and kau can also 
nullify the singu1arity of ka/ke. 
2.5 Paucal marker 
The paucal marker is wahi which express a small amount or 
tininess， asin (52). 
(52)…he wahi keiki ‘u'uku '0 Iwa. 
NC-INDEF PAU chi1d small NC Iwa 
に.Iwais a tiny litle kid' SF 21 
The paucal marker can be also used to express humbleness. 
(53)…ke ha‘i aku nei au ia ‘oukou 
ASP say DIR PO・DEM1 to you 
i ko‘u wahi mana‘o… 
OBL my PAU thought 
‘…I'm telling you my litle thought..' MA 7 
Elbert and Pukui(8) pointed out出atwahi is commonly used 
without mau， and that wahi is included in the plural markers 
together with mau. However， 1 have a number of example of 
wahi used with mau. 
(54) ..'i aku ua mau wahi kanaka nei.. 
say DIR AD PL PAU people this 
‘… these (aforementioned) people said..' SF 51 
(55)…i kana mau wahi ukana... 
OBL his PL PAU luggage 
‘…his litle bit of Iuggage...' KKL 27 
(56)…he ma'alea nδho'i kona mau wahi wawae... 
NC-INDEF skillful INT his PL PAU feet 
'..his tiny feet are indeed skillful.. NK 6/1311863: 1 
As seen in (54)・(56)，the plural marker mau always precedes 
the pauca1 marker wahi. Therefore， 1 assum巴thatthe paucal 
marker wahi forms an independent word c1ass which occurs 
after the pluraI marker. 
2.6 Preposed modifiers 
In Hawaiian noun phrases， postposed modifiers are 
prevalent. Preposed modifiers are difficult to find. There are 
only a few exampl巴sin my data. 
(57)‘o ka iki makua ia ‘o ka ulu. 
NC the short adult it NC the sphere 
‘The short mature one is the sphere.' SF 183 
(58)…e hapai mua a‘e ‘oluai kδwahi‘apulu 
IMPca汀ybefore DIR you OBL your PAU worn out 
wa‘a no ke kei.ki. 
canoe for the child 
‘…ca汀yfirst your worn out canoe for the child.' PK 9 
Pukui and Elbert(9) also gave an example. 
(59) he iki pua mau‘u 
NC・INDEFsmall blade grass 
‘a smaII blade of grass' Pukui and Elbert (1986:97) 
Another possible example is one line from the song entitled 
‘Ku‘u tutu' composed by Mary K. Pukui: 
(60) A10ha ku'u t日tu i ka nui Iokomaikai. 
beloved my grandma OBL the big kindness 
'My grandma is be10ved because of g陀atkindness' 
(60) can be interpreted in two ways: (i) nui is the preposed 
modifier ‘great' which modifies the noun lokomaikai 
‘kindness'. and (i) nui is the noun‘greatness' which is 
modified by /okomaikai‘kind'. A1though the given 
translation seems to suggest the interpretation (i)， itis stil 
controversial. 
3 COMBINATION OF FUNCTIONS 
3.1 Definition 
Sometime， a prenuclear element does not fit into one of word 
c1asses advanced in Chapter 2， but it is equivalent to the 
combination of two word cJasses. 1 calI it COMBINATION OF 
FUNCTIONS. These are similar to the examples called 
PORTMANTEAU MORPHEME. 
3.2 Preposition + determiner 
3.2.1 he The word he is the combination of the neutral 
case preposition '0 and the indefinite artic1e. Since '0 is one of 
prepositions which can form a prepositional predicate， the 
word he can also introduce a predicate. 
(61) He manu nui keia e lik巴meka ‘o'δ，. 
NC・lNDEFbird big this ASP Iike with the ‘o'δ 
‘This is a big bird Iike the ‘δ‘δbird，..' NK 611311863:1 
Since he is the combination of the preposition and the 
indefinite article， it cannot be used with another preposition 
nor another determiner. However， he can be used with other 
prenuclear elements which occur after determiners， such as the 
plural marker mau， asin (62)， orthe paucal marker wahi， asin 
(63) 
(62) He mau mea maikai nδna'e. 
NC・INDEFPL thing good INT but 
‘But (it is) indeed good things.' KT 9 
(63) He wahi manu‘u'uku keia， ••
NC-INDEF PAU bird small this 
‘This is a small bird..' NK 611311863: 1 
The word he cannot be preceded by anoth巴rpreposition. 
When an indefinite noun phrase is preceded by a preposition， 
there are three options. A definite noun phrase preceded by a 
preposition can be realized as: (i) Preposition + Noun phrase 
without a determiner (iム omittinghe)， (i)の+Noun phrase 
preceded by he (i.e.， omitting a preposition) or (ii) 
Preposition + Noun phrase preceded by the definite article 
(i.e.， replacing he with the definite article). Options (i) and (i) 
are illustrated by (64) and (65). When an indefinite noun 
phrase is the object of a verb， either he is omitted， asin (64)， or 
the preposition i (oblique) is omitted， asin (65). 
(64)…E‘imi i mea 'ai. 
to look for OBL thing eat 
二.tolook for food.' H、lV17 
(65) Ua hanau ‘o Malaekahana he 
ASP give birth NC Malaekahana NC・INDEF
kaikamahine. 
girl 
‘Malaekahana gave birth to a girl.' L 345 
In order to coordinate two or more noun phrases， they are 
coordinated by ame‘and'. It consists of the conjunction a 
‘and' and the preposition me ・with'.Since he cannot be 
preceded by another preposition， ame cannot be used before 
he. Therefore， he after ame is replaced by the definite article 
ka/ke. This is an example of the option (ii). 
(66) .he mau i‘a he kikakapu， he 
NC-INDEF PL fish NC-INDEF kikakapu NC-INDEF 
kapuahili， he oliepa ame ke kala. 
kapuahili NC-INDEF oliepa and the kala 
'. (there are) some fish， a kikakapu， a kapuahili， a oliepa 
and a kala.' KL 13 
In (66)， many varieties of fish are listed. The definite article 
occurs only aftβr ame， while Ize occurs elsewhere. 
3.2.2 mehe The word mehe‘(look) like' is also 
equivalent to the combination of Preposition me + Indefinit巴
article. Since mehe contains an article， it cannot be used with 
another article. Mehe is often used with a noun followed by 
the postnuclar demonstrative la. 
(67)…ua halulu mehe hekili la 
ASP roar like thunder PO・DEM
'(it) was roaring like a thunder.' SF 169 
Many prepositions can introduce a prepositional predicate. 
The word mehe， which is an equivalent to the combination of 




(68) Mehe makuakane la ‘oe no‘u. 
like father PO・DEM you for me 
‘You are like a father for me.' SF 241 
In (68)， mehe makuakane la is a prepositional predicate and 
‘oe is a subject. 
3.3 Determiner + plural marker 
Although there is no c1ear example of a word which is 
functionally equivalent to the combination of Determiner + 
Plural marker， one possible candidate is the definite plural 
articIe na. If na is equivalent to the combination of 
Determiner + Plural marker， na cannot be used with other 
plural marker. My data contains no example of na used with 
the plural marker mau. lt supports that the assumption na is 
th巴equivalentfor the combination of Determiner + Plural 
marker. However， Elbert and Pukui(IO) c1aimed that "the 
sequence na mau is heard， although it has not been notβd in 
writing". If na can be used with mau， na is merely a 
determiner. 
3.4 Determiner + Nuclear noun 
The word kahi‘the place' cannot be used with any other 
prenuclear elements. This kahi is the equival巴ntfor the articJe 
kalke + a nucIear noun wahi‘place'. Therefore， other 
prenucIear elements that have to occur between the determiner 
and the nuclear noun do not occur before or after kahi. Only 
postnucIear elements can be used with kahi. 
(69) Holo aku nei lakou i kahi ‘邑 loa.
run DIR PO・DEMthey OBL place different very 
‘They ran to somewhere else.' FH 116 
In (69) kahi 'e loa is a noun phrase. The word kahi is 
equivalent to the combination of Prenuclear element + 
Nuclear noun， and 'e loa is a postnuclear element. Note that 
kahi discussed in this section is semantical1y and syntactically 
diff，巴rentfrom kahi discussed in 2.3.4. 
4 NOUN PHRASE WITHOUT ANY PRENUCLEAR 
ELEMENT 
Personal Pl"onouns and locational nouns are not used with th巴
prenucIear elements. 
The plura1 common nouns may occur without any prenuc1ear 
element. 
(70) Huki kanaka i ka 'ohi‘a… 
pull people OBL the ohia tree 
‘Peopl巴pulledthe ohia tres..' FH 133 
(71)…he mea nui wa1e keia mea i 
NC・lNDEFthing important lNT this thing OBL 
kama1i‘i 0 ko makou wahi 
children of our place 
‘… this is a very important thing for chi1dren of this 
place.' SF 165 
The noun kanaka‘persons' in (70) is the p1ural form of th巴
noun kanaんa‘person'.The noun kamali'i‘children' in (71) is 
semantical1y pluraJ. Both of these occur without any 
prenuclear element in (70) and (71). 
Occasionally， other common nouns may occur without 
prenucJear elements， ifit is used in the plural meaning. 
(72)…me kama‘aina 0 1aila.. 
with inhabitant of there 
に.with peop1e of that place...' FH 106 
(73)…ua moe kiai 0 ka lua. 
ASP sleep guard of the cave 
‘…the guards of th巴caveslept.' SF 177 
There are also a series of nouns 児島汀ingto geographic 
features that are often used without any prenuclear element. 
Those nouns incIude kahaone‘beach' ， kahakai‘beach'， 
kahawai‘stream'， ka'e‘edge'， kapa‘boundary' and kapawai 
‘bank'. 
(74) i kahakai 0 Laupahoehoe 
OBL beach of Laupahoehoe 
百 thebeach of Laupahoehoe' SF 153 
(75) ma ka‘e 0 ka luawai 
OBL edge of the pond 
‘at出eedge of the pond' SF 351 
Those nouns may be also used with articJes. 
(76)…ua hiki lakou i ke kahakai. 
ASP reach they OBL the beach 
ヘ.they arrived at the beach.' FH 142 
(77) ma ke ka'e 0 ke1a luawai 
OBL the edge of that pond 
‘at the edge of that pond' SF 351 
Although it is not c1ear when the artic1es are used and when 
they are not used， the contrast between (75) and (77) is 
suggestive. (77) is more specific than (75)， since (77) refers to 
the edge of that (specific) pond. lt seems the articJe ke is used 
when th巴referentof the noun is more specific or more definite. 
5 SEQUENTIAL ORDER 
Th巴sequentialorder among prenucIear elements and a 
nuclear noun can be schematized as: 
(78)士preposition:t determiner :t plural marker :t pauca1 
marker :t preposed modifier + nucIear noun 
This ordering， exc1uding the preposed modifier， isi1lustrated 
by (79). 
(79)…e 1awemaii kana mau wahi ukana. 
ASP bring DIR OBL his PL PAU luggage 
‘...and brought his smal1 luggag巴.'L 367 
ln (79)， kana is a determiner， mau is a plural marker and wahi 
is a pauca1 marker. Although the preposed modifier is rarely 
seen， itsometim巴soccurs aflほrthe paucal marker. 
(80)…e hapai mua a‘e ‘olua i ko wahi‘apulu 
IMP carry before DIR you OBL your PAU wom out 
wa‘a no ke keiki 
cano巴 for the child 
.. CaIηfirst your wom out canoe for the child.' PK 9 
In (80)， 'apulu is a preposed modifier， which comes after a 
pauca1 marker wahi. 
6. CONCLUSION 
In the present paper， I showed a n巴wversion of the inventory 
of prenuclear elements together with the sequentia1 order 
among them， which produces less exception than those 
advanced in previous works. 1 a1so advanced the notion 
COMBINA TlON OF FUNCTIONS， which makes it possible to take 
care of words which do not fit into a sing1e word class. 
LIST OF ABBREVIATIONS 
Grammatical Terms 
ACC: accusative marker 
AD: anaphoric demonstrative 
AP: anaphoric particle 
ARTIPL: p1ural artic1e 
ASP: aspect rnarker 
DIR: directional 
GER: gerund marker 
IMP: imperative marker 
INDEF: indefinite articJe 
lNT: intensifier 
k-POS: k-possessive 
NC: n巴utra1case marker 
OBL: ob1ique marker 
PAS: passive marker 
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Hawaiian texts 
AK: Ao Kiko 
FH: Folktales of Hawaii 
HW: 0 na Holoholona Wawae Eha 
KKL: Ke Kaao 0 Laieikawai 
KL: Moolelo Hawaii no Kalapana 
KT: Kepelino's tradtions of Hawaii 
L: The Hawaiian Romance of Laieikawai 
LH: Ka Lama Hawaii 
MA: Ka Manao 0 na Alii 
Malo: Ka moolelo Hawaii 
MK: Ka Moolelo 0 Kamapuaa 
NK: Nupepa Kuokoa 
PK: Pakaa ame KuaPakaa 
SF: Selection from Fomander 
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N euter Clitics“y"，“en" in French 
Takeshi FUJITA 
(原稿受付日 平成10年5月8日 論文受理日 平成10年8月31日)
Abstract 
French neuter clitics，“y"胡 d“enへareused as pro・fonnsof prepositionaI phrases. When血eyappear in a 
causative∞ns加 ction，出eydemonstrate a∞mplex pa即mof grammaticaI characteristics.τbeaimof出isarticle is 
to make c1ear syntactic properti巴sof “y" and “en"ωproイ'ormsof prepositionaI phrases in tenns of a framework 
of the Generative Grammar， Minimalist Program in Chomsky(l995). 1 argue that the Iicensing condition of the 
neuter clitics is that they must be in∞rporated inωthe verb∞mplex in ove口syntaxwithout being Case-checked， 
unlike object cIitics which must be Case-checked.百iscondition and the anaIysis of血ecausative construction in 
French presen飴din this article enable usω 回 pla泊 thein肘回.tedis甘ibutionof “f飢d“en"inιcausative 
construction straightforwardly without any special movement rules. 






























目的語や補語に比べ、動詞との意味的関係が希薄であると c. Elle habite en France. 
考えられる要素である。実際、統語的には、動詞から意味 she lives in France 
役割を受ける要素であっても、動詞句において素性照合は “彼女はフランスに住んでいる。"
行われない。このことから、前置詞匂を受けるクリテイツ (4) a. 1 y manque trop souvent. 
クがどのような認可条件を持つのかが非常に興味深いと he to・itdisobeys too often 
ころである。なお、“en"にはこの他に、名詞句の一部を受 b. Vous vous y in凶ressez?
ける用法や、不定の名調句を受ける用法があるが、本稿で you you to・itinterest 
はこれらの用法に関しては現象の観察にとどめ、詳細な検 c. Elle y habite. 





(1) a. J'ai parle de mon ouvrage. 
1 spoke of my work 
“私は自分の仕事のことを話した。"
b. 1 est content de son succes. 
he is pleased of his success 
“彼は自分の成功を喜んでいる。"












(2) a. J'en ai parle. 
Iof-it spoke 
b. 1 en est content. 
he of-it is pleased 
c. Je vous en remercie beaucoup. 





(3) a. Il manque trop souvent a son devoir. 
he disobeys too often to his duty 
“彼はあまりにも義務を怠りすぎる。"
b. Vous vous interessez a Paul? 















(5) a. 1 laissera son ami manger les gateaux. 
he will-let his friend eat the cakes 
“彼は友人にケーキを食べさせるだろう。"
b.Il a laisse son ami partir. 















(6) a.Jean a fait sortir Marie de sa chambre. 
made leave 。fherroom
“ジャンはマリを部屋から出させた。"
b.*Jean a fait Marie回 rtirde sa chambre. 





(ηa.Jean a fait manger ce gateau a/par Pierre. 
made eat this cake tolby 
“ジヤンはピエ一jルレにこのケ一キを食ベさせた。"， 
b 
c.ア脅Jeana i弘ai比tmangerPierre ce gateau. 











が可能となる。以下の例は、 Rouveret and 
V ergna ud (1980) (2)からの引用である。
(8) a. On essaiera de faire en parler ton ami. 
one will-try of(to) make of-it speak your friend 
“皆は君の友達にそのことを話させようとするだろう。"
b. EIle fera en sortir Jean. 
she will-make of-it go・out
“彼女はジャンをそこから出させるだろう。"
c. Marie a fait y acheter ces livres a 
made there buy these books to 
Jean. 
“マリはジャンにそれらの本をそこで買わせた。"
d. Marie a fait y aller Jean. 
made there go 
“マリはジャンをそこに行かせた。"
e. Cela fait y penser tout le monde. 
that makes旬・it think everybody 
“それによって、皆そのことを考えている。"
(9) a. On essaiera d'en faire parler ton ami. 
of-it 
b. Elle en fera sortir Jean. 
of-it 
c. Marie y a fait acheter ces livres a Jean. 
there 
d. Cela y fera aller Jean. 
there 





(10) a. *Jean y fera comparer cette sonatine a 




b. *Jean y fera mettre ce livre a Pierre. 
there will-make put this book to 
“ジャンはピエールにこの本をそこに置かせるだろ
う。"
c. *Jean en fera deduire cette conclusion a 




























(12) a. *Jean y fera comparer cette sonatine a 
to・itwi1l-make compare this sonatina to 
Paul. 
b. *Jean y fera mettre ce livre a Pierre. 
there will.make put this book to 
c.脅Jeanen fera deduire cette conclusion a 









(13) a. Pierre les fera acheter a Jean. 
them will-make buy to 
“ピエールはジャンにそれらを買わせるだろう。"














Bailard(1982)(勾， Burzio(1986)ω， Goodall(1986)(5l， 
Guasti(1996)(6l，同 (1997)何， Jaeggli(1982)(8)， 











































(17) Ils la feront sans aucun doute pleurer. 
they her will-make without any doubt cry 
“彼らは間違いなく彼女を泣かせるだろう。 . 
overt syntaxにおける派生は以下のようになる。


















(20) Jean a fait sortir Marie de sa chambre. 



























(21) Argument Demotion 
If a is a e -role assigned by Xi，then a may be 











(23) Marie est invite par Jean. 

























(24) [Tp NPi [FAIREI-T [yp [tl [vp NPk [ti [tl-V m [vp句[tm










































(26) a. On essaiera de faire en parler ton ami. 
one will-try of(to) make of-it speak yourfriend 
b. Elle fera en sortir Jean. 
she will-make of-it go・out
c. Marie a fait y acheter ces livres a 
made there buy these books to 
Jean. 
d. Marie a fait y aller Jean. 
made there go 
e. Cela fait y penser tout 1e monde. 






















(29) a. On essaiera d'en faire parler ton ami. 
of.it 
b. Elle en fera sortir Jean. 
of.it 
c. Marie y a fait acheter ces livres a Jean. 
there 
d. Cela y fera aller Jean. 
there 


















(31) [Tp NPi [clk.FAIREl.T [vp NPj [ti [tl.V m [VP [tj 











(32) a. *Jean y fera comparer cette sonatine a 
to・itwill.make compare this sonatina to 
Paul. 
b. *Jean y fera mett開 ce livre a Pierre. 
there will.make put this book to 
c. *Jean en fera dるduirecette conclusion a 






























(33) a. Jean leur y fera comparer cette 





b. Jean leur y fera mettre ce livre. 
them there will-make put this book 
“ジャンは彼らにこの本をそこに置かせるだろう。"
c. Jean leur en fera deduire cette 




， ? ? ? ???? ?
“ジャンは彼らにそこからこの結論を出させるだろ
う。"





































(34) a. *Le capitaine en a fait boire ce vin a 




b. *Elle a fait s'en acheter des chaussures 








(35) a. Le capitaine en a fait ramper trois dans 




b. Sa mere est al"rivee a 
her mother managed to 
s'acheter une paire. 
self buy a pair 
“彼の母はなんとか彼に自分用にそれを一足買わせ
lui en faire 
him of-them make 
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